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1.  INTRODUCTION 


The  XM587E2  and  XM724  Fuzes  are  digital  electronic  time  fuzes  for 
use  in  ammunition  for  the  4.2-in.  mortar,  lOS-mm  howitzer,  155-mm 
howitzer,  175-mm  gun,  and  the  8-in.  howitzer.  The  overall  length  of 
the  fuzes  is  S.  27  inches  nominal,  and  the  weight  is  1. 70  ±  0. 4  pounds. 
The  external  configuration  of  the  XMSd7E2  Fuze  is  shown  is  Figure  1 
and  the  external  configuration  of  the  XM724  Fuze  is  shown  in  Figure  2. 

The  functional  characteristics  of  the  two  fuses  differ  slightly  in  that  the 
XM587E2  Fuze  provides  electronic  time  function  with  point  detonation 
backup  and  point  detonation  only,  whereas,  the  XM724  Fuze  provides 
electronic  time  function  with  a  limited  point  detonation  capability.  Due 
to  the  differences  in  functional  characteristics,  there  is  a  slight  dif¬ 
ference  in  the  Internal  physical  configurations  of  the  fuzes. 

In  the  XM587E2  Fuze,  there  la  a  point  detonation  backup  firing  pin  on 
the  bias  spring.  In  the  XM724  Fuze,  the  firing  pin  has  been  removed 
from  the  bias  spring. 

The  only  external  difference  between  the  XMS87E2  and  XM724  Fuzes 
is  in  the  booster  area  --  the  XMS87E2  Fuze  has  a  booster;  the  XM724 
Fuze  does  not. 

The  following  hardware  items  were  to  be  built  during  R^is  program. 

31S  (approximately)  -  Design  ESvaluatlon  Group  (DEG)  lot 
of  XM587B2  Fuzes. 

666  (approxlnoately)  -Lot  1  XM587E2  Fuzes 


934  -  Lots  XMS87E2  Fuzes 
1266  -  Lot  2  XM724  Fuzes 
24  -  Lot  3  XMS87E2  Fuzes 
35  -  Inert  loAded  XM587E2  Fuzes 
1  -  DlapUy  board  of  XM724  Fuze 

10  -  XM724  Fuzes  sectioned  to  show  the  internal  structure 
of  the  fuze 

70  -  XM724  training  models  of  the  XM724  Fuze 
500  -  Sets  of  fuze  piece  parts 

300  -XM587E2  modified  fuzes  with  electronics  on  a  sii^le 
printed  circuit  card. 

This  development  effort  included  an  investigation  into  the  feasibility  of 
simplifying  the  two  hybrid  circuits  by  the  use  of  aiUoon  monolithic  cir¬ 
cuit  technology.  This  effort  included  the  following  siibtasks: 

•  Complete  design  of  a  hybrid  oscillator  using  a 
single  silicon  monolithic  circuit  chip  for  all  active 
elements 

•  Building  and  testing  of  25  models  each  of  the  interface 
circuit  and  the  oscillator 

Buibliug  and  testing  of  200  models  of  the  osciUatot . 

This  effort  also  included  two  types  of  technical  documentatlont  the 
publication  of  process  description  manuals  snd  the  technical  data 
packages  of  the  fuze  hybrid  integrated  circuits  and  the  modified  XM587E2 
Fuze. 

The  process  description  nuinuals  included  the  following: 

•  Update  of  Volume  1:  "Electronics  and  Nose  Cone  Assembly 
Final  Fuze  Assembly"  (Revision  B) 

•  Volume  11:  "Rear  Fitting"  (original) 

•  Volume  in  A:  "XM587E2  Oscillator  Hybrid  Microcircuit" 
(original) 


•  Volume  m  B:  *'XM587E2  Interface  Hybrid  Micro- 
circuit"  (original) 

The  technical  data  package  included  the  following: 

•  One  set  of  drawing*  for  OaclLlator  (P/N  11711625) 

•  One  set  of  drawings  for  Interface  Hybrid  (P/N  11711610) 

•  One  set  of  drawings  for  modified  XM587E2  Fuze  with 
single  printed  circuit  board  electronics 

For  completeness  of  this  report  on  theDT/OT-Il  Phase,  some  sections 
of  this  report  utilize  information  and  data  furnished  by  HDL.  HDL  also 
sui^lied  some  items  of  Government  Furnished  Materials  (GFM)  In 
suj^rt  of  the  build  effort. 
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2.  SUMMARY 


The  foLiowiog  DT/OT-U  modela  were  delivered  durinag  this  program: 

•  45  Safiog  atid  Arming  (S& A)  'Ire-onoarcaing  teat  noodeU 

«  310  XM58VB2  ODEG)  Fmm 

9  700  XM587E2  (lot  1)  Fu2©m 

•  35  Inert  XMSS7E2  Fmsee  for  safety  teste 

e  885  XM587E2  (lot  2)  Fu»e© 

9  1227  XM724  (lot  2)  Puses 

«  24  XM587E2  (lot  3)  Fuzes 

9  285  modified  XM587E2  Fuzes  wltl:  all  electronics  on  a 

single  printed  circuit  card. 

The  following  training  aids  were  delivered  during  this  program: 

•  Ten  cut-away  models  of  the  XM724  Fuze 

•  One  display  board  of  the  XM724  Fuze. 

The  following  documentation  was  delivered  during  this  program; 

•  Thirty-one  engineering  change  proposals 

•  One  set  of  level  3  drawings  on  the  precision  hybrid 
oscillator 

9  One  set  of  level  3  drawings  on  the  interface  hybrid 
Integrated  circuit 

9  One  set  of  level  1  drawings  in  the  modified  XM587 

Fuze  with  all  electronics  on  a  single  printed  circuit  card 

9  Updated  issue  of  "Electronics  and  Nose  Cone  Assembly 
and  Final  Fuze  Assembly"  manufacturing  process 
manual  (Volume  1) 


14 


•  New  Issue  of  "Rear  Fitting"  manufacturing  process 
manual  (Volume  2) 

•  New  Issue  of  "XIylS87E2  OsclUator  Hybrid  Micro- 
circuit"  process  manual  (Volume  in  A) 

•  New  issue  of  "XM587E2  Interface  Hybrid  Micro¬ 
circuit"  process  manual  (Volume  III  B). 

In  Addition  to  the  final  report*  the  following  reports  were  submitted  to 
HDL  during  this  program: 

e  Monthly  progress  reports 

e  Lot  summary  Inspection  records 

•  Test  and  demonstration  reports 

•  Final  report  on  the  "Development  of  Two  Monolithic 
Integrated  Circuits  and  a  10  Hs  Tab  Hybrid  Micro¬ 
circuit  Oscillator"  -  (HDL-CR-77-0056-1) 

e  Lot  summary  inspection  reports 

e  First  article  inspection  reports 

e  Failure  analysis  reports^ 

Since  field  testing  of  the  DT/OT/II  fuzes  was  not  within  the  scope  of 
this  program  effort,  only  the  contractor-conducted  environmental 
testing  is  reported  here.  The  following  tabulation  summarizes  the 
first  article  approval  testing  and  the  Lot  Acceptance  Testing  (LAT) 
performed  during  the  build  effort. 

The  SA  A  Mechanism  (?/N  11720300)  passed  the  approval 
tesW  without:  any  problem.  Yhe  lot  1  and  lot  2  units  passed 
the  LAT  without  problem. 

The  Precision  Oacillator  (P/N  11711427)  passed  the  first 
ariicle  appx^val  tests  wltitout  any  problem.  The  lot  1  uad 
lot  2  units  passed  the  LAT  without  problems. 

The  Interface  Hybrid  Microcircuit  (P/N  109P045S)  passed 
the  lflrst"art(clLe  approval  test  except  for  test  suWroup  B6 
(solderablllty).  The  lot  2  units  passed  the  LAT  exc^ 
for  test  subgroup  Cl  (57  millimeter  gunfire). 
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Bear  Fitting  (P/N  11720291^  passed  the  first  article 
approval  tests  except  for  the  positional  tolerance  of  the 
power  sui^ly  pins.  Lot  1  rear  fittings  passed  the  LAT 
except  for  test  M117  (waterproof ness).  Lot  2  rear  fittings 
passed  the  LAT  without  ai^y  problem . 


^  Aflflsmbto?  (pyM.imiiSQ  - 

The  DBG  tot  and  lot  1  failed  the  LAT  subroups  A,  (47S  G 
mechanical  pulse),  A3  (-45**C)  and  B2  (30.000  G  shock). 
The  lot  2  units  failed  the  LAT  subgroups  Al.  A2  (*^68*’0 
and  B2  (30.000  G  shock  and  47&G  mechanical  pulse). 


2CM587E2/XM724  Fuse  •  The  DBG  lot  and  lot  1  units  passed 
all  environmental  tests  per  ocntract  MOD  P20003  except 
potting  porosity.  The  lot  2  units  passed  all  environmental 
tests  per  specification  MlL-F-48700  and  Mlt^F-48702. 


3.  DESIGN  BASEUNE  AND  DESIGN  CHANGES 


DT/OT  U  FUZES  -  FOUR  INTEGRATED  CIRCUIT, 

TWO  PRINTED  CIRCUIT  BOARD  VERSION 

The  XMS87E2  Fuxe  deelgu  baaeline  for  this  program  waa  HDL  Engloeor- 
ing  Release  Record  (ERR)  No.  587D1000.  A  copy  of  this  ERR  La  In¬ 
cluded  in  this  report  as  Appendix  A.  For  the  XM724  Fuze,  the  design 
baseline  was  HDL  ERR  No.  724D1000  and  a  copy  of  this  ERR  is  In¬ 
cluded  in  this  report  as  Appendix  B.  The  XM7M  Training  Fuze  design 
baseline  was  KDL  ERR  No.  744D1000.  This  ERR  Is  included  In  this 
report  as  Appendix  C. 

Figure  3  shows  a  cut-away  view  of  the  XM5B7E2  £T  Fuze.  Figure  4 
shows  a  cut*away  view  of  the  XM724  ET  Fuze.  The  XM587  Fuze  and 
the  XM724  Fuze  have  essentiaUy  the  same  construction  as  shown  in 
Figures  3  and  4.  There  are  two  differences  between  the  fuzes; 

1)  the  XM587  has  a  booster  and  booster  cup  while  the  XM724  does  not 
and,  2)  the  bias  spring  used  in  the  XMS87  has  a  firing  pin  or  tang 
while  the  bias  spring  used  In  the  XM724  does  not. 


Major  Design  Changes 

There  were  no  major  design  changes  In  either  the  XMS87  or  the  XM724 
DT/OT  11  Fuzes  built  during  this  program. 


Process  Improvement  Changes/ 

Documentation  Changes 

During  the  build  of  the  DT/OT  fuze  models,  changes  were  limited  to 
process  improvement  and  correction  type  changes  only.  The  follow¬ 
ing  tabulation  lists  the  changes  Incorporated  in  DT/OT- 11  fuzes  after 
the  original  baseline  documentation  release. 


Part  No. 

Name 

Descvintlon  of  Change 

ECP  'lo. 

10990455 

Interface  Hybrid 

Change  marking  se¬ 
quence  on  package 

734-MHR-005 

11711256 

Scaler 

Correct  typographical 
error 

724-DAE-017 
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Figure  4.  Cut-away  view  of  XM724  Electrooic  Fuse  (DT/OT  II  version). 
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Part  No. 

Name 

Description  of  Change 

ECP  No. 

11711263 

XM724  Fuze 

Correct  booster  cup 
thread  interface 

724-MHR-OOl 

11711401 

Schematic 

Correct  title 

724-DAE-016 

Tighten  resistor 
tolerances 

724-DAE-032 

11711402 

Interconnect 

Diagram 

Change  title 

724-DAE-016 

11711406 

Diode 

Correct  diode  body 
size 

724-MHR-022 

11711408 

Nose  Cone 

Add  equipment  applica¬ 
tion  note 

724-DAE-008 

j 

Add  alternate  material 

724-MHR-021 

! 

1 

Correct  radius  atlO.  188|  724-MHR-032 

11711409 

Electronics 

Cover 

Improve  potting  flow 
and  fitment  dimensions 

724-MHR-018 

i  11711410 

1 

1 

f 

Orientation  Cup 

Improve  fitment 
dimensions 

724-MHR^0l8 

i  11711411 

1 

Printed  Wiring 
Board  No.  2 

Change  material  call¬ 
out  and  correct  artwork 

724-DAE-021 

Correct  ladder  location 
on  artwork 

724-DAE-030 

11711412 

Printed  Wiring 
Board  No«  1 

Change  material  call¬ 
out  and  correct  artwork 

724-DAE-021 

11711413 

Printed  Wiring 
Board  Assembly 
No.  1 

Change  orientation  of 

Q2  and  Q3 

724-MHR-014 

j  11711414 

Printed  Wiring 
Board  Assembly 
No.  2 

Add  equipment  applica¬ 
tion  note 

724-DAE-008 

1  11711418 

Coil  Contact 

Recnove  requiremont 
for  reflow  of  tin  plate 

724-BAHR-02S 

Q 


■v- </•>•■  M^a'  ‘ 
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Pfurt  Mo. 


11711414 

11711427 

11711428 

11711430 


11711433 


Name 

Transistor 

Precision 

Oscillator 


Electronics 

Assembly 


Description  of  Change 

ECPNo. 

Change  lead  configura¬ 
tion  from  TO- 18  to 
TO-92 

724-MHR-014 

Change  lead  length  and 
markit^  sequence 

724-MHR-006 

Revise  and  correct 
notes 

724-DAE-024 

Revise  and  redraw 

587-DAE-007 

Correct  resistor  values 

724-DAE-037 

Change  printed  wiring 
board  callout 

724-DAE-016 

Clarify  heat  stake  and 
contact  trim  notes 

724-IyIHR-018 

Electronics  and  Add  equipment  applies-  724-DAE-(K)8 

Nose  Cone  tlon  note 

Assembly 

Change  printed  wiring  724-DAE-016 
board  assembler  callout 

Redraw  and  correct  724-DAE-028 
errors 


Add  Inspection  criteria  724-MHR-020 
for  transformer  to 
classification  of  defects 


Redefine  post  pot  trim  724-MKR-028 
requlremeiits 

XMS87  Fuse  Add  equipment  applies-  724-DAE-0Q8 

(less  booster)  tlon  note 

Correct  1.6  inch  thread  724-MHR-OOl 
callout 

Correct  reference  to  724-DAE-016 
electronics  and  nose 
cone  assembly 
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PartNo« 

1171143S 

11711448 

11711451 

11711478 

11711726 

11711727 

11720216 


11711729 


Name 

XM587  Fuxe 
(Loaded) 

Transformer 

Contact  Wire 

Plug 

Pinion  No.  1 
Gear  No.  1 

Power  Supply 

s 


Fixing  Lead 


Description  of  Change 


Add  equipment  applica¬ 
tion  note 

Change  reference  to 
IntexHSonnect  diagram  •> 
add  weight  notation 

Add  specification  for 
pernEUkblllty  control  and 
permit  draft  angle  to 
ease  potting  operation 

Revise  and  redraw 

Add  alternate  material 

Add  lead-in  chamflre 
to  aid  assembly 

Change  Datum  "B"  to 
"A"  to  correct  error 

Change  MlL-A-5541  to 
MIL.C-SS41  to  correct 
error 

Add  equipment  applica¬ 
tion  note 

Lengthen  plastic  posts 

Correct  Specification 
references 

Eliminate  unnecessary 
references 

Revise  and  redraw 

Simplify  manufacture 
of  battery 

Pre-form  firing  lead 
assembly  to  Improve 
produciblUty 


ECP  No. 
724-DAE-008 

724-DAE-019 

724-MHR-020 

S87-DAE-005 

724-MHR-024 

T24-DAE-02S 

724-MHR-009 

724-MHR-018 

724-DAE-008 

724-DAE-014 

724-DAE-018 

127-RDD-OSO 

127-DAE-052 

127-RDD-057 

724-MHR-007 
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Part  No, 

Name 

Description  of  Change 

ECPNo. 

11711730 

InauUtion, 
Firing  Lead 

Revise  dimensions  for 
pre-formed  firing  lead 
to  Improve  produclbUlty 

724*MH»*007 

11720206 

Booster  Cup 

Revise  booster  cup 
thread  callout  to 
correct  error 

724-MHR-OOI 

11720291 

Bear  Fitting 

Update  data  list  to 
correct  data  package 

721-DAE-OOl 

Update  parts  Ust  to 
correct  data  package 

724-DAE-007 

Update  rear  fitting 
specification  control 
drawing  to  be  com* 
patlble  with  piece  part 
drawl  rgs 

724-MHR->12 

Add  note  10  special 
Inspection  equipment  to 
complete  tech  ^ta 
package 

724-DAE-008 

Revise  booster  cup 
thread  callout  to 
correct  error 

724.MU»*001 

11720209 

Detonator 

Contact 

Inaulator 

Revise  Insulator,  con-  724«MHR*003 
tact  detonator  to  accept 
the  plug  detonation  to 
match  proof  lot  hardware 

11720300 

S&A 

Add  note  7  to  page  23 
to  correct  omission 

724-DAE-008 

Relocate  setback  pin 
operation  test  In 
accordance  with 
aasetnbly  sequence  to 
clarify  specification 

72i-MI^H*0a3 

Part  No, 

11720300 

(continued} 

Name 

Description  of  Change 

Increase  max  OD  of 

S&  A  module  to  provide 
assembly  tolerance 

Increase  allowable  time 
between  removal  from 
temperature  chamber 
and  testing  to  provide 
adequate  time  to  place 
unit  in  test  fixture 

Increase  all  function 
setback  pin  operational 
limit  from  1100  to 

1200  G* 8  to  be  compat* 
Ible  with  piece  part 
requirements 

11720301 

S&A  Sub» 
assembly 

Revise  roll  pin  he4^ht 
requirements  to 
simplify  assembly 
and  Inspection 

11720305 

Rotor  Assembly 

Change  MIL-STD- 
10944  to  MIL^- 
10844  to  correct  error 

11720308 

Escape  Wheel 
and  Pinion 

Change  MIL*STD- 10944 
to  MIL-G- 10944  to 
correct  error 

11720330 

Rotor  Gear 

Clarify  rotor  gear  tooth 
profile  to  correct  error 

Change  MIL>STD- 10944 
to  milk:- 10944  to 
correct  error 

11720620 

Detonator  Block 
Assembly 

Add  plug  detonator  to 
the  detonator  block 
assembly  to  match 
proof  lot  hardware 

ECPNq. 

724-MHR-026 

724-MHII-027 

724-MHR-033 

724-MHR-Oll 

724-DAB-18 

724-DAE-18 

724-MHR-008 

724-DAE.18 

724-MHR-003 
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Part  No. 


11722622 


11722636 


11726803 


Name 


Sleeve 


Firing  Lead 
and  Battery 
Assembly 


Thermoset 

Adhesive 


Description  of  Change  ECP  No. 


Add  note  6-speclal  724-DAE-008 

Inspection  equipment 
to  complete  the  data 
package 

Revise  booster  cup  724-MHR-OOl 

thrMul  call  out  to 
correct  error 

Add  optional  oonstruo-  724<-MHRr017 
tlon  to  end  of  slot  for 
firing  lead  to  simplify 
manufacture 


Redraw  to  update  to  724«DAE*02S 

proper  engineering 

format 


Revise  tolerances  to  724«IAEiR«30 

simplify  manufacture 

Ing 

Update  dltnensLons  to  724eDAE2e013 
agree  with  use  of 
formed  lead  to  simplify 
assembly 


Revise  format  to  agree  724->DAEe027 

with  proper  engineering 

format 


Increase  firing  lead  »  724-MHR-031 

power  supply  post 
tolerance  to  provide 
assembly  tolerance 

Revise  dimensions  for  724»ME1R*007 
preformed  firing  lead 
to  Improve  produciblllty 

Update  firing  lead  724«MHR*019 

assembly  to  Improve 

produciblllty 


Part  No.  Name 


Description  of  Change  ECP  No. 


11726804  Firing  Le&d 
Assembly 


Revise  dimensions  for  724-MHR»007 
preformed  firing  lead 
to  Improve  produclbiUty 


Update  Firing  Lead  724-MHR-019 

Assembly  to  improve 

produclbiUty 

"As  Built"  Configuration 

As  a  result  of  the  above  listed  changes,  the  "as  built"  conUguratlon  of 
the  XM587E2  Fuze,  the  XM724  Fuze  and  the  XM744  Training  Fuze 
changed  from  the  originally  released  baseUne  documentation.  The  "as 
bulir  configuration  of  the  XMS87  and  XM724  Fuzes  built  in  the  DEG 
lot  and  Lot  1  is  shown  In  tabular  form  in  Appendix  D  and  the  "as  built" 
configuration  of  the  XM587E2  and  X]M72^  vuxes  built  in  lot  2  is  shown 
in  tabular  form  in  Appendix  E, 


The  "as  built"  configuration  of  the  XM744  Training  Fuzes  built  during 
this  program  Is  identical  to  baseline  design  listed  In  Appendix  C  except 
the  training  fuze  Nosecones  (P/N  1171140w}  w'crc  revision  (K)  and  train¬ 
ing  fuze  precision  Oscillators  (P/N  11711427)  were  revision  (L). 


The  "as  built"  configuration  of  the  XMS87  (lot  3)  Fuzes  is  Identical  to 
the  oonflgiu*ation  of  the  lot  2  Fuzes  as  defined  in  Appendix  E  with  the 
following  exceptions: 

•  Tantalum  Capacitors  Cl  and  C4  (reference  11711401) 
were  conformally  coated  (0. 00b  to  0. 007  inch  thickness) 

W4th  uralane  5750  (Ftirane  Company). 

•  The  C'Bore  In  the  Nose  C^ne  (reference  117114C3)  was 
opened  up  from  0. 687  4-  0,  005  Inch  to  0. 706  4-  0. 005  inch. 

•  A  keyway  slot  0. 062  Hh  C ,  002  inch  wide  was  cut  in  the 
sleeve  (reference  11722622)  on  the  basic  radial  position 
of  the  C.  061  4-  0.0C2  Inch  hole.  The  depth  of  this  slot 
was  0.  400  -  0. 010  inch  from  the  end  of  datum  "A". 

•  The  Electronics  and  Nose  Cone  Assembly  (reference 
11711430)  was  keyed  to  the  rear  fitting  assembly 
(during  final  assembly)  with  a  stainless  steel  key. 

This  key  was  0.  OOO  ±  0. 001  inch  thick,  0. 330  4*  0. 005 
inch  long  and  0,  170  4>  0.  OOS  inch  wide,  and  was  nuide 
out  of  type  S02  stainless  steel. 
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DEVELOPMENT  OF  MODIBTED  OR  SINGLE 
PRINTED  CIRCUIT  BOARD  XM587  FUZE 

The  modified  XM587  Fuse,  or  single  printed  circuit  bosrd  version  of  the 
XM587  Fuze,  was  developed  arou^  the  cost-reduced  oscillator.  Inter¬ 
face  and  counter.  These  three  cost- reduced  integrated  circuits  were 
Intended  to  replace  the  four  integrated  circuits  of  the  DT/CT  II  version. 

Figure  5  shows  a  cut-away  view  of  the  modified  XM587  Fuze  with  all 
electronics  mounted  on  a  single  printed  circuit  board  . 

The  differences  between  the  modified  XM587  Fuse,  single  printed  cir¬ 
cuit  board  version,  and  the  DT/OT  11  XM587  Fuze  are  all  in  the 
printed  wiring  board  assembly  of  the  electronics  and  nose  cone  assem¬ 
bly.  A  single  printed  circuit  board  assembly  of  the  modified  fuze 
(Reference  Figure  5),  replaces  the  two  printed  circuit  boards  of  the 
DT/OT  U  version  (Reference  Figure  3).  All  other  elements  of  the 
electronics  and  nose  cone  assembly  remain  the  same  as  the  DT/OT 
II  version. 

The  Oscillator  (P/N  11726813)  used  In  the  modified  fuse  Is  the  cost- 
reduced  tab  hybrid  microcircuit  oscillator  developed  by  Honeywell 
during  this  program  (See  Section  6  of  this  report). 

The  Interface  Circuit  (P/N  11726608)  used  In  the  modified  fuze  Is  the 
cost  reduced  hybrid  unit  developed  by  RCA  Incorporated  and  was  pro¬ 
vided  as  GFM  to  this  program. 

The  Counter  (P/N  11711721)  unit  used  In  the  tuodlfled  fuze  Is  the  unit 
developed  by  NITRON  Incorporated  and  was  provided  as  GFM  to  this 
program. 

The  printed  wiring  board  assembly  for  the  modified  fuze  Is  shown  In 
Figure  6.  This  assembly  incorporates  the  following  features: 

e  The  outside  dimensions  of  the  printed  wtri^g  board  are 
the  same  as  those  of  Printed  Wiring  Board  Nu.  2 
(P/N  11711411)  used  on  the  DT/OT  11  Fuze  except  that 
it  does  not  have  the  ladder  connections. 

e  The  printed  wiring  board  mates  with  the  Electronic 
Cover  (P/N  11711408)  and  the  Setting  Ring  and  Plug 
Assembly  (P/F  1171145)  as  per  the  DT/OT  I!  design. 

e  Components  have  been  located  in  a  manner  to  facilitate 
automatic  Insertion. 


*  Trwutformer  T1  waa  developed  to  limit  the  converter 
output  voltage  to  lese  than  50  volta  with  a  fi»e  'jj'ttwy 
voltage  of  1. 05  volta  at  high  temperahxre.  In  ad^tlon> 
Se^anaformer  waa  developed  to 
tlon  atreaaea  and  shock  atreaaea  up  to  30,000  G  a  at 
0. 1  mllUaecond  without  the  use  of  soft  potting. 

The  desicn  definition  of  the  modified  XM587  Fuxee  la  included  In 

ISjento  K.  AU  fu»e  pl.ce  piu-ts  otter  tton  those 

bo«:d  assembly  are  Identical  to  lot  2  piece  parts.  A  key 

alot  were  used  to  lock  the  electronics  and  nose  cone  aaaembly  to  the 

rear  fitting  as  in  the  lot  3  fuzes. 
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4.  HARDWARE  FABRICATION 


The  hardware  fabrication  In  this  contract  involved  the  following  major 
areas: 

«  Procurement  of  standard  commercial  components 

•  Procurement  of  piece  parts  and  electronic  components 
unique  to  the  XMS87/XM724  Fuses 

e  Subassemblies 

e  Final  fuze  assembly. 


PROCUREMENT  OF  STANDARD  COMMERCIAL 
COMPONENTS 

The  pocurement  of  the  standard  oommorclal  parts  for  the  XM587  / 
XM724  Fuzes  was  routine.  None  of  the  commercial  parts  had  an  ex* 
cesslvely  lot^  procurement  lead  time  and  no  problems  were  encoun* 

tered. 


PROCUREMENT  OF  PIECE  PARTS  AND  COMPONENTS 
UNIQUE  TO  THE  XM587/XM724  FUZES 

All  of  the  piece  parts  and  components  which  are  unique  to  the*XMS87/ 
XM724  Fuses  can  be  made  usi^  standard  manufacturing  techniques. 
Only  two  of  the  mechanical  piece  parts  and  one  of  the  electrical  com¬ 
ponents  were  procurement  related  problems  due  to  technical  difficulties 
at  the  vendors.  These  parts  were  the  Sleeve  (P/N  11722622),  the  Nose 
Cone  (P/N  11711408)  and  the  Transformer  (P/N  11711448). 

Late  deliveries  of  the  nose  cone  and  sleeve  jeopardized  the  lot  2  fuze 
delivery  schedule.  Delivery  time  on  the  sleeve  ran  up  to  11  months 
against  an  estimated  S  months  lead  time  commitment  (by  the  vendor)  ' 
prior  to  placement  of  the  purchase  order.  The  delivery  time  on  the 
nose  cone  ran  7  mondxs  against  a  3  month  lead  time  commitment  (by 
the  vendor)  prior  to  placement  of  the  purchase  order. 

The  cause  for  the  delivery  delays  was  poor  process  and  quality  controls 
at  the  vendors  which  resulted  in  excessively  high  scrap  rates. 
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Minor  delivery  deUye  were  experienced  during  procurement  of  the 
Trenaformer  (P/N  11711448).  These  delays  were  caused  by  core  damage 
problems  encountered  during  removal  of  the  transformer  from  the  pot* 
ting  mold.  The  problems  were  corrected  and  the  delays  experience 
did  not  Impact  the  fuse  delivery  schedule. 


SUBASSEMBLIES 

The  major  subassemblies  of  the  XM587/XM724  fuses  are  the  electronics 
and  nose  cone  assembly  and  the  rear  fitting  assembly  (Figure  7). 


ELECTRONICS  AND  NOSE  CONE  ASSEMBLY  - 
DT/OT  II.  2  PRINTED  CIRCUIT  BOARD  VERSION 

The  DT/OT  U  Electronics  and  Nose  Cone  Assembly  is  shown  In  Figure 
8.  The  major  subassemblies  of  the  electronics  and  noM  cone 
assembly  are  the  Printed  Wiring  Board  Assemblies  (P/N  11711413  and 
P/N  11711414)  shown  In  Figure  9.  These  assemblies  were  individually* 
tested  at  the  board  level  before  being  assembled  Into  the  Electronics 
Assembly  (P/N  11711428)  also  shown  in  Figure  9.  The  rejection  rate 
for  Printed  Wiring  Board  No.  1  was  1.5  percent  and  the  rejection  rate  for 
Printed  Wiring  Board  No.  2  was  3  percent.  The  rejected  board  assemi- 
biles  were  re-worked. 

No  problems  were  experienced  in  the  assembly  of  the  printed  wiring 
boards. 

The  Electronics  Assemblies  (P/N  11711428)  were  tested  prior  to 
assembly  into  the  Electronics  and  Nose  (3one  Assembly  (P/N  11711430). 
The  rejection  rate  at  this  assembly  point  was  1  percent.  A  minor 
problem  was  experienced  when  the  Electronics  Assemblies  (P/N 
11711428)  were  pressed  into  the  Nose  Cone  (P/N  11711408).  The  fit¬ 
ment  between  the  Nose  Cone  and  the  Nose  Plug  (P/N  11711407)  caused 
excessive  squeeze  on  the  "O"  ring  (P/N  MS8388-015).  This  prcuLom 
can  be  corrected  on  future  builda  by  changing  the  "O"  ring  fitmeitt 
counter  in  the  nose  cone  as  described  in  Section  8  of  this  report. 

Potting  porosity  control  was  the  only  problem  encountered  In  the  potting 
operation  on  the  electronics  and  nose  cone  assemblies.  Potting: 
porosity  voids  cannot  be  completely  eliminated  in  this  type  of  encapsula¬ 
tion  and  the  requirement  was  waiv^  on  lot  2  units.  Potting  porosity 
will  have  to  be  redefined  to  a  more  practical  level  for  future  production 
programs.  Less  than  1  percent  of  the  units  were  rejected  for  failure 
to  meet  the  post-pot  functional  electrical  tests. 
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ELECTRONICS  AND  NOSE  CONE  ASSEMBLY 


REAR  FiniNG  ASSEMBLY 


Figure  7. 


Exploded  view  of  XM724  Electroolc  Fuze> 


Figure  9.  Exploded  view  of  electronics  and  nose  cone 
assembly* 


REAR  FITTING  ASSEMBLY 

Figure  10  shows  the  assembly  sequence  for  the  XMS87E2/XM724 
Rear  Fitting.  The  rear  fitting  consists  of  four  major  subassenabLles 
which  are: 

•  S&A  Module  (P/N  11720300) 

•  Detonator  Block  Assembly  (P/N  11722620) 

•  Firing  Lead  and  Battery  Assembly  (P/N  11722636) 

•  Sleeve  Subassembly  (no  part  number) 


SAFlNG  AND  ARMING  MODULE  SUBASSEMBLY 

Approximately  3500  S&  A  modules  were  built  under  this  contract  to 
support  the  fuze  delivery  requirements.  These  S&  A  modules  were 
built  In  accordance  with  the  technical  data  package  without  any  major 
deviation.  Figure  11  shows  the  XM587/XM724  S&A  module. 

Figure  12  allows  the  assembly  sequence  for  the  S&A  module.  The 
first  major  subassembly  Is  the  S&A  Module  Lower  Assembly  (P/N 
11720313).  This  subassembly  forms  the  basic  frame  of  the  S&  A.  The 
next  major  subassembly  Is  the  S&A  Module  Subassembly  (P/N 
11720301)  where  the  escapement  mechanism  and  one  of  the  two  saflng 
features  (the  two  splnlocks)  are  assembled  to  the  S4(  A  module  lower 
assembly.  The  S&A  module  subassembly  Is  next  assembled  Into  the 
Can.  S4.A  Module  (P/N  11720302). 

Functional  testli^  of  the  S&  A  starts  at  this  level  with  a  100  percent 
5,  000  rpm  exercise  or  run-in .  Next,  each  unit  is  subject  to  a  1.  700  rnm 
arming  test  and  It  must  arm  between  23  and  32  turns  or  the  S4i  A  module. 
This  test  Is  followed  by  a  100  percent  1.100  rpm.  no  arm  test  which 
checks  the  saflng  capability  of  die  two  splnlocks. 

The  final  assembly  operation  consists  of  Installing  die  second  saflng 
mechanism,  the  setback  pin.  After  Installation  of  the  setback  pin 
each  unit  Is  subjected  to  a  S.OOO  rpm  no  arm  test  which  chocks  the 
saflng  capability  of  the  setback  pin. 

The  previously  described  assembly  sequence  was  followed  for  the 
three  lots  of  S&  A  modules  which  were  built  to  satisfy  the  delivery 
requirements  of  this  contract.  The  assembly  operations  progressed 
smoothly  throughout  the  contract  without  anv  major  problem.  The 
combined  assembly  losses  at  the  S.OOO  rpm  exercise  test,  the  1. 700 
rpm  all  arm  test,  the  1. 100  rpm  no  arm  test,  and  tlie  S.OOO  rpm  no 
arm  test  were  in  the  order  of  3  percent. 
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Upon  completion  of  the  previously  described  assembly  aiad  testing 
operations  each  lot  of  SA  A  mi^dules  was  subiected  to  the  specified 
first  article  and/or  LAT.  Th  e  three  lots  all  passed  the  specified 
tests  and  were  accepted  without  deviation.  The  detailed  results  of 
each  of  these  tests  have  been  previously  reported  in  accordance  with 
Contract  Data  Item  A002  requirements. 

A  minor  problem  was  eatperlenced  during  the  fabrication  and  testing  of 
the  second  lot  of  S&  A  modules.  The  problem  involved  the  specified 
setback  pin  operation  test.  M*106  (Reference  Drawing  11720300). 

Five  units  from  the  125  unit  sample  failed  when  the  (setback  pin  did  not 
retract  and  Lock-out  at  the  specified  1. 100  G's.  Each  unit  from  that 
lot  was  then  subjected  to  this  test  to  eliminate  all  of  the  defects.  Eight 
additional  defects  were  found  as  a  result  of  this  100  percent  screening 
operation. 

After  this  screening  operation  another  random  sample  of  125  units  was 
selected  and  subjected  to  this  test.  All  of  the  125  units  tested  operated 
with  the  specified  limit. 

The  13  units  which  failed  this  test  were  subjected  to  failure  analysis 
as  follows* 

A)  Three  units  from  the  first  five  failures  were  dis¬ 
assembled  and  examined,  No  apparent  reason  for 
failures  was  found. 

B)  The  10  remaining  failures  were  tested  to  determine 
the  G  level  requireiil  to  retract  and  lock-out  the  set¬ 
back  pin.  The  results  of  this  test  were  as  follows: 

•  7  units  functioned  at  1. 160  G's 

•  2  units  functioned  at  1. 430  G's 

e  1  unit  did  not  function  at  1. 800  G's. 

The  units  which  did  not  function  at  1. 160  G's  were  disassembled  and 
analyzed  to  determine  the  csuise  of  failure  with  ttie  following  results: 

•  1  unit  -  no  obvious  failure  mode 

•  1  unit  -  damaged  setback  spring 
s  1  unit  -  danMgcd  setback  pin 
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C)  Tw«nty«flve  units  were  subjected  to  variable  testing 
to  determine  the  G  level  required  to  retract  and  lock** 
out  the  setback  pin.  The  results  of  these  tests  are 
shown  In  Figure  13.  This  data  shows  that  the  set¬ 
back  pin  Is  biased  toward  the  high  side  of  the  800  to 
1,  000  G  requirement. 

D)  The  design  of  the  setback  pin/ setback  spring  was  also 
reviewed.  The  results  of  this  review  are  plotted  In 
Figure  14.  This  data  also  shows  that  the  setback  pin 
design  Is  biased  toward  die  high  side  of  the  requirement. 

The  above  data  was  reviewed  with  KDL.  Two  corrections  for  this 
problem  were  recommended:  A)  revise  the  blaa  level  of  the  setback 
sprli^  and  B)  revise  the  upper  limit  of  the  requirements. 

ECP-724-MHR-033,  recommended  changing  the  upper  limit  of  the  re¬ 
quirement  from  1. 100  G's  to  1.  200  G's. 


DETONATOR  BLOCK  ASSEMBLY 

The  first  operation  of  the  detonator  block  assembly  sequence  is  the 
Installation  of  the  Ground  Pin  Clip  (P/N  11720314)  and  the  Washer  Flat 
(MS  2718S-4)  Into  the  Block  Detonator  (P/N  11722620).  This  operation 
is  followed  by  the  Installation  of  the  Clip  Detonator  (P/N  11718234), 
Electric  Detonator  (P/N  11722405).  ConUct  Detonator  (P/N  11730297). 
Insulation  Contact  Detonator  (P/N  11720380),  and  the  Plug,  Detonator. 
Block  (P/N  11711478).  At  this  point  the  detonator  block  assemblv  has 
been  completed. 

The  above  operations  were  performed  In  a  screen  room  (on  grounded 
benches)  by  operators  wearing  ground  straps  to  prevent  stray  electrical 
currents  from  Initiating  the  sensitive  electric  detonator. 


FIRING  LEAD  AND  BATTERY  ASSEMBLY 

The  assembly  process  of  the  Firing  Lead  and  Battery  Assembly  (P/N 
11722636)  Is  a  straight  forward  operation  consisting  of  assembling  the 
Firing  Lead  Assembly  (P/N  11726802)  to  the  Power  Sui^ly  (P/N 
11730216). 

At  this  point,  a  shorting  bar  is  added  to  ^e  top  (3  pin  side)  of  the 
firing  lead  and  battery  assembly  between  tho  through  JU.)  and  plus 
(4-)  pins  of  the  power  supply.  The  firing  lead  and  battery  can  then  . 
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Figure  13.  Setback  pin  operational  teat  reaulta 


be  aseembled  to  the  detonator  block  assembly  to  form  the  power 
supply  and  detonator  block  assembly  with  the  shortinK  bar«  thuSn 
viding  a  dead  short  across  the  electric  detonator,  which  pre¬ 
vents  Inadvertent  Initiation  due  to  stray  electrical  currents.  These 
assembly  operations  are  also  performed  in  a  screen  room  (with 
grounded  benches)  by  operators  wearing  ground  straps.  The  shorting 
bar  is  removed  after  completion  of  the  rear  fitting  just  prior  to  final 
assembly  of  the  fuze. 


SLEEVE  SUBASSEMBLY 

The  fourth  subassembly  Is  the  sleeve  subassembly.  The  first  operation 
consists  of  Inserting  the  Pin  Spring  (MS  171433)  Into  the  Sleeve  (P/N 
11722622).  Next,  the  Output  Lead  Assenobly  (P/N  11720258)  Is 
assembled  and  staked  into  the  sleeve.  At  this  point,  the  specified 
water  proofness  test  Is  conducted  In  accordance  wldi  the  requirements 
of  P/N  11720291. 


FINAL  REAR  FITTING  ASSEMBLY 

The  first  operation  consists  of  installing  the  S&A  Module  (P/N  11720300) 
into  the  Sleeve  Subassembly  (no  part  number  defined).  After  hie  S&A 
is  installed,  a  200  percent  visual  Inspection  Is  performed  to  assure 
safe  condition  of  the  S&  A  module  and  proper  orientation  (brass  gear 
pUte  side  up).  After  this  inspection,  the  Spring  Bias  (P/N  11720296) 
is  installed  followed  by  the  Power  Supply  and  Detonator  Block  Assembly 
(no  part  number  defined).  The  power  supply  pins  are  then  located  with 
respect  to  the  pin  spring  and  the  power  supply  is  staked  into  place. 

Upon  completion  of  the  previously  described  assembly,  inspection  and/ 
or  teat  operations,  each  lot  of  rear  fittings  was  subjected  to  the  speci¬ 
fied  first  article  and/or  LAT.  Each  lot  passed  all  of  the  speclflea 
tests  with  one  minor  exception.  One  lot  failed  the  specified  water 
proofness  test.  The  units  which  failed  were  removed  from  the  lot.  A 
repair  procedure  consisting  of  placing  additional  ETV  sealant  at  t^ 
sleeve  -  output  lead  assembly  interface  was  instituted  with  HDL's 
concurrence. 

Plre-on-arming  tests  were  conducted  on  the  completed  rear  fit.  ns 
assemblies  by  HDL  at  their  Biosm  Point  range.  Forty-five  fire- on- 
arming  test  vehicles  (P/N  11720342)  which  were  built  and  delivered 
under  this  contract  in  coi^junction  with  the  S&  A  module  first  article 
acceptance  tests  were  subjected  to  105  millimeter  Howitzer  flrh^o* 


The  45  units  were  divided  into  three  groups  of  15  units  each.  The 
three  groups  were  then  fired  at  high,  low,  and  ambient  temperatures. 
All  of  the  units  (100  percent)  functioned  at  a  range  of  from  160  feet  to 
180  feet  from  the  muxxle  of  the  weapon  as  shown  In  Figure  1 5.  This 
converts  to  an  arming  range  of  approximately  26, 5  to  28.0  turns  to 
arm.  The  specified  requirement  Is  from  23  to  32  turns  to  arm. 


FINAL  FUZE  ASSEMBLY  -  DT-OT  II  FUZES 

The  final  assembly  of  either  the  XM587  or  XM724  Fuze  involved  the 
jolniiy  of  the  Rear  Fitting  (P/N  11720291)  to  the  Electronics  and  Nose 
Cone  Assembly  (P/N  11711439)  by  crimping  a  flange  on  the  rear  fitting 
sleeve  to  the  nose  cone .  This  joint  Is  sealed  with  an  “O"  ring  seal 
and  three  connector  washers.  The  final  assembly  of  the  XM587  Fuze 
Is  completed  with  a  booster  and  booster  cup. 

Figure  16  shows  the  elements  included  in  the  final  assembly  of  the 
XM587E2  Fuze. 

Figure  7  shows  the  elements  included  in  die  final  aose  ibly  of  the 
XM724  Fuze. 

There  were  no  problems  encountered  in  the  final  assembly  of  either 
the  XM587E2  Fuse  or  the  XM724  Fuze. 


fJlODIFtED  XM587  FUZE-SINGLE  PRINTED 
CIRCUIT  BOARD  VERSION 

Electronics  and  Nose  Cone  Assembly  -  Modified 
XM587  Fuze  ■  with  Single  Printed  C^ircuit  Board 

The  IVinted  Wiring  Board  Assembly  (P/N  28116045),  for  the  modified 
XMS&7  Fuze,  is  shown  in  Figure  17.  Figure  18  shows  an  exploded 
view  of  the  electronics  and  nose  cone  assembly. 

No  significant  problems  were  experienced  in  the  assembly  of  the  printed 
wiring  board  assembly  that  were  unique  to  the  single  board  design. 

The  printed  wiring  board  aasemblies  were  individually  tested  at  the 
board  level.  (28116045).  before  assembly  Into  Electronics  Assembly 
(P/N  26116150).  The  rsjecUon  rate  at  board  level  testing  was  4  p43> 
cent. 
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Figure  15.  Fire  oo  arming  test  results 


ELECTRONICS  AND 
NOSE  CONE  ASSEMBLY 


BOOSTER  CUP 


Figure  16.  .  Exploded  view  of  XM587E2  Electronic  Fuze. 


Figure  18,  Exploded  «dew  of  electronics  and  nose  cone 
assembly  for  modified  XM587  Fuze. 


All  Electronics  and  Nose  Cone  Assemblies  (P/N  28116149)  were  tested 
per  the  specification  requlremeats  of  "Electronics  and  Nose  Cone 
Assembly"  (11711430),  Group  A  Inspection,  subgroup  1.  with  the i excep¬ 
tion  tliat  all  tests  scheduled  at  a  power  supply  voltage  of  1. 8  volts  were 
run  at  1. 95  volts.  The  rejection  rate  at  acceptance  testing  of  the  nose 
cone  assembly  was  less  than  1  percent. 

All  delivered  units  met  the  specification  requirements  of  117114S0 
except  for  the  input  current  measurements  of  tests  1.  SF  and  1. 6F  and 
the  firing  capacitor  voltage  tests  of  l.SB  and  1. 6B. 

A  significant  number  of  electronics  and  nose  cone  assemblies  did  not 
meet  the  Input  current  specifications  (l.SF  and  l.GF)  because  of  low 
input  current.  Specification  test  1.  SF  requires  a  minimum  input 
current  of  400  MA  at  1. 2  volts  input.  Many  nose  cone  assemblies 
drew  lower  input  current,  as  low  as  347  MA  at  1. 2  volts  input.  Speci¬ 
fication  teet  1. 6F  requires  a  minimum  input  current  of  550  Sto  at  1. 8 
volts  input.  Many  nose  cone  assemblies  drew  lower  input  current  as 
tow  as  482  MA  when  tested  at  1.95  volts.  These  out-of- specification 
conditions  resulted  from  the  greater  efficiency  of  the  converter  trr.ns- 
former  used  in  the  modified  fuze  electronics  assembly.  They  were  not 
considered  failures. 

Tests  l.SB  and  1.6B  of  specification  11711430  requires  a  minimum 
firing  capacitor  voltage  of  -21. 9  volts.  A  significant  number  of  nose 
cone  assemblies  did  not  meet  the  test  l.SB  requirements  with  voltages 
down  to  -21. 07  volts.  Three  units  out  of  the  300  build  quantity  did  not 
meet  the  1.6B  test  requirements  with  voltages  down  to  -21.69  volts. 
These  out-of-specification  conditions  resulted  from  the  lower  voltage 
regulator  characteri:3tics  of  tlie  new  Interface  Unit  (P/N  U72G909). 

They  were  not  considered  failures. 


Final  Assembly  of  Modified  Fuze 


The  final  assenibly  of  the  ntodlfle«i  XM587  Fuze  Is  exactly  the  same  as 
the  lot  3  fuzes.  Only  1  unit  failed  electrical  tests  after  final  assembly 
crimping  of  the  modified  fuzes. 
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5.  TEST  PROGRAM 


The  test  program  conducted  on  the  XM587E2/XM724  Fuzes  and  sub¬ 
assemblies  built  on  this  contract  Included  first  article  teats,  LAT, 
quality  demonstration  and  evaluation  tests,  lot  summary  tests  and 
Electro  Static  Discharge  (ESD)  resistance  tests.  Thettests  were 
conducted  on  major  components,  subassemblies  and  the  final  fuzes 
as  Jsted  in  the  following  tabulation. 

1)  First  Article  Test 

a)  Oscillator  (lot  0001) 

b)  Interface  Hybrid  (lot  0001) 

c)  S4(A  Module 

d)  Rear  Fitting 

2)  Lot  Acceptance  Test 

a)  Oscillator  (lot  0002) 

b)  Hybrid  Interface  (lot  0002) 

c)  S&A  Module  (lot  1  and  2) 

d)  Rear  Fitting  (lot  1  and  2) 

e)  DBG  Fuzes  (final) 

f)  Lot  1  Fuzes  (final) 

g)  Lot  2  Fuzes  (final) 

3)  Quality  Dcn:K>nstration  and  Ehraluation  Tests 

a)  DEG  and  lot  1  B-Heads 

b)  Lot  2  E-Heads 

c)  Modified  XM537  E-Heads 


4)  Lot  Summary 


a)  DBG 

b)  Lot  1 

c)  Lot  2 

5)  BSD  Resistance  Tests 

a)  BSD  vulnerability  of  M587  Fuze  <2  printed  circuit 
boards) 

b)  BSD  vulnerability  of  unpotted  MS 87  Fuze  (2  printed 
circuit  boards) 

c)  BSD  vulnerability  of  unpotted  single  board  XMS87Ei2 
Fuze 

d)  BST  vulnerability  of  potted  single  board  XMS87B2 
Fuze 

e)  Interiogatlon  versus  real  time  function  of  a  M5d7 
Fuze  scrambled  by  BSD. 


FIRST  ARTICLE  TESTS 

The  first  article  test  reports  describe  the  insoection  and  functional 
test  results  conducted  on  the  precision  oscillator,  interface  hybrid, 

S&  A  module,  and  rear  fitting..  Bach  first  article  test  report  is  con¬ 
cerned  with  units  built  prior  to  the  start  of  r^ular  production.  The 
reports  summarize  the  listed  characteristics  that  were  dimensionally 
Inspected  as  well  as  the  results  of  functional  testing  required  per  ea^ 
piece  part  specification.  The  precision  oscillator,  S&A  module,  and  rear 
fitting  assembly  passed  all  first  article  tests.  The  Interface  hybrid 
pass^  all  first  article  tests  except  "soLderabllity'*.  The  soldorabiUty 
test  requirement  was  waived  on  Lot  0001  units  Since  all  solder  joints 
were  100  percent  Inspected. 

The  first  article  test  data  is  included  in  this  report  as  Appendix 


LOT  AfXEPTANCE  TESTS  (LAT) 

The  LAT  reports  describe  samples  of  units  from  each  production  Lot, 
subjected  to  dlmensLonal  Inspection  and  environmental  and  functional 
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testing  required  per  each  piece  part  specification.  The  reports  sum** 
marize  test  scores  on  typical  sample  of  parts  and  assemblies  during 
the  course  of  production,  k  report  on  each  production  lot  is  included 
covering  the  precision  oscillator,  interface  hybrid,  S&A  module,  rear 
fitting  assembly,  and  final  fuze  assembly.  All  test  items  passed  the 
LAT  with  the  exception  of  the  interface  hybrid  which  failed  the  57  mu'* 
llmeter  gunfire  teat  and  the  DEG /lot  I  fuzer  which  failed  the  potting 
porosity  test.  The  57  millimeter  gunfire  teat  on  the  interface  hybrid 
is  advisory  and  the  potting  porosity  test  was  waived  on  lot  2  fuzes. 

The  LAT  data  is  attached  to  this  report  (Appevidlx  F). 

QUALITY  DEMONSTRATION  AND  EVALUATION  TESTS 

The  quality  demonstration  and  evaluation  teat  reports  describe 
environmental  and  functional  testing  performed  on  the  E-Head  per 
requirements  of  Specification  No.  11711430,  Two  separate  reports 
were  written,  one  covering  the  testing  performed  on  the  DEG  and  lot 
1  set  of  E-Heads,  and  one  summarizing  the  testing  done  on  the  lot  2 
E-Heada.  Each  report  contains  the  results  of  the  E-Keade  being  elec¬ 
trically  interrogated  after  preconditioning  under  harsh  environments. 
The  DEG  and  lot  1  ']E'‘  Hisads  failed  due  to  precision  oscillator  fail¬ 
ures.  The  lot  2  "E”  Heads  failed  due  to  defective  precision  oacllla- 
tors,  MNOS  counter  memory  units,  and  impact  switches. 

The  quality  demonstration  and  ev'aluation  test  data  on  lot  1  and  lot  2 
testing  is  attached  to  this  report  in  Appendix  F. 


Evaluation  Tests  on  Modified  XM587  E-Heads 

During  production  of  the  300  modified  XM5&7  fuzes  (single  board 
version),  44  units  were  tested  at  high  and  low  temperature  per 
Electronics  and  nose  cone  assembly,  specification  No.  11711430 
(group  A  inspection  subgroups  2  and  3),  One  unit  did  not  pass  the  low 
temperature  tests  due  to  a  poor  solder  joint.  All  other  units  passed 
the  high  and  low  temperature  testa. 


LOr  SUMMARY 


The  lot  summary  inspection  records  are  flow-dlagram-reporta 
which  describe  the  fallout  of  deliverable  end  items  for  each  lot  pro¬ 
duction  build.  There  are  three  separate  reports  (one  for  each  of  the 
three  fuze  lota  delivered)  covering  the  num^r  of  E-Heads  produced, 
proceeding  through  the  production  process,  inspection  and  testing 
operations  culminating  to  the  number  of  deliverable  fuzes. 
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The  lot  summary  Inspection  records  are  attached  to  this  report  in 
Appendix  F. 

ESP  Resistance  Tests 

ESP  resistance  tests  were  conducted  on  both  the  two  prlisted  circuit 
board  and  the  single  printed  circuit  board  verelons  of  the  XM687 
electronics  to  evaluate  the  vulnerability  of  the  fuxe  to  static  electrical 
discharges.  Tests  were  conducted  on  complete  fuses  to  simulate  field 
conditions  and  on  electronics  assemblies  (both  encapsulated  and  unen¬ 
capsulated)  to  e’/aluate  the  vulnerability  of  the  fuse  to  static  damage 
during  assembly. 

The  following  specific  tests  were  conducted; 

e  10  -  XM587E2  Fuzes  (from  Lot  2  production)  were 
tested  to  failure  with  ESP  strikes  to  the  nose  contacts 
(V^  and  monitor  line). 

e  4  -  XM587  Electronics  Assemblies  (P/N  11711430), 
wittout  potting,  were  tested  to  failure  with  ESP 
strikes  on  the  nose  contacts  (Vxand  monitor  line)  to 
evaluate  assembly  vulnerability. 

•  2  -  Single  Printed  Circuit  Board  XM587  Electronica 
Assemblies  (P/N  28116149).  without  potting,  were 
tested  to  failure  with  ESP  strikes  on  the  nose  contacts 
(Vv  and  monitor  line)  to  evaluate  assembly  vulnerability. 

•  2  -  Single  Printed  Circuit  Board  XM587  Electronics 
Assemblies  (P/N  28116149)  were  tested  to  failure 
with  ESP  strikes  to  the  nose  contacts  {Vx<tnd  monitor 
line)  to  evaluate  field  vulnerability  of  the  single  board 
XM587E2  Fuze. 


2  -  Single  Printed  Circuit  Board  XM587  Electronics 
Assemblies  (P/N  28116149),  without  pottltw,  were 
tested  to  failure  with  ESP  strikes  on  j2-2  (test  point 
connection  in  electronics  cover)  to  evaluate  assembly 
vulnerability. 


•  1  -  XM587  Electronics  Assembly  (P/N  11711430)  was 

exposed  to  ESP  on  the  nose  contacts  (Vx  snd  monitor 
line)  until  the  interrogate  time  was  scrambled  and  then 
functioned  In  real  time  to  determine  how  a  fuse  with  a 
scrambled  Interrogate  time  would  timeout. 
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All  tests  were  conducted  per  the  test  plan  Included  in  this  report  as 
Appendix  J.  ALL  EOS's  were  controlled  by  storing  positive  or  negative 
charges  on  a  precision  100  plco  farad  capacitor,  with  the  fuse  body 
grounded,  mercury  wetted  relav  contacts  transferred  the  charge  to  the 
circuit  contact  under  test.  All  test  daU  is  given  In  Honeywell  test 
report  OEXM  28. 930  (Appendix  J). 

SUMMARY  OF  ESD  TEST  RESULTS 
Part  I 

Ten  XMS87E2  Fuzes  were  tested  to  failure  under  simulated  field  con-> 
ditions  and  with  ESD  strikes  to  the  nose  contacts  with  the  following 
results. 


Fuze  S/N 

Failure  Voltage 
Level  and  Polarity 

Nose  Contact  where 
Failure  Cliarge  was 
Applied 

8654 

-5000 

Vx 

7754 

.4000 

Vx 

8072 

-4000 

Vx 

7962 

-5500 

Vx 

7514 

-3500 

Vx 

8179 

-3500 

Vx 

7068 

-3000 

Vx 

7693 

-5500 

Vx 

7822 

-5000 

Monitor 

7752 

-5000 

Monitor 

NOTE:  Each  of  these  ten  fuzes  exhibited  a  scrambled  interrogation 
condition,  l.  e. .  it  interrogated  a  time  other  than  set  time,  at  some 
voltage  below  the  failure  point. 


Part  11 


Four  XMS87  electronic  assemblies,  two  printed  circuit  board 
units  unpotted  to  simulate  assembly  conditions,  were  tested  to  failure 
with  ESD  strikes  to  the  nose  contacts  with  the  following  results; 
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Noae  Contact  where 
Electronic  Failure  Voltaire  Failure  Charge  was 

Aaaenihly  S/N  Level  and  Polarity  Applied 


9089 

-3500 

Vx 

9105 

-4000 

Monitor 

9218 

-3000 

Vx 

9247 

•6500 

Monitor 

NOTEs  Electronic  Assetubly  (S/N  9218)  was  the  only  unit  that 
exhibited  a  scrambled  interrogative  condition  during  this  part  of  the 
test. 


Part  III 

Tv/o  single  Printed  Circuit  Board  XMS87  Electronic  Assemblies  (un¬ 
potted  P/N  28116149  to  simulate  assembly  conditions)  were  tested  to 
failure  with  ESD  strikes  to  the  nose  contacts  with  the  folLcwlng  results: 

Nose  Contact  where 
Electronic  Failure  Voltage  Failure  Charge  was 

Assembly  S/N  Level  and  Polarity  Applied 

10147  -8000  Vx 

10230  -(-1000  Monitor 

NOTE:  Both  of  these  units  exhibited  scrambled  Interrogation  during 
this  part  of  the  test.  In  addition,  both  units  exhibited  a  hesitancy  to 
set  at  voltages  below  the  failure  point  (See  test  data  in  Appendix  J), 


Part  IV 


Two  single  Printed  Circuit  Boturd  encapsulated  XMS87  Electronic 
Assemblies  (P/N  28116149).  were  tested  to  failure  with  ESD  strikes 
to  the  nose  contacts  to  sinuilate  assembly  and  field  oondltlons  with 
the  following  results: 

Nose  Contact  wh  **e 
Electronic  Failure  Voltage  Failure  Charge  w.  s 
Assembly  S/N  Level  and  Polarity  Applied _ 


10102  »9000  Vx 

1C211  -9000  Vx 


NOTE:  Both  of  these  units  exhibited  scrambled  Interrogation  during 
dlls  part  of  the  test.  In  addition,  both  units  exhibited  a  hesitancy  to 
set  at  voltages  below  the  failure  point  (See  test  data  In  Appendix  J). 


Part  V 


Two  single  Printed  Circuit  Board,  unencapsulated  XM587  Electronic 
Assemblies  (P/N  28116149)  were  tested  to  failure  with  ESD  strikes  to 
test  point  J2«2  in  the  electronics  cover  to  simulate  assembly  conditions 
with  the  following  results: 


Electronic 
Assembly  S/N 

10232 

10334 


Failure  Voltage 
and  Polarity 

.3500 

.5000 


NOTE:  Both  of  these  units  exhibited  a  hesitancy  to  set  at  some  voltage 
below  the  failure  voltage  (See  test  data  In  Appendix  J). 


Part  VI 


One  XM587  Electronics  Assembly  (P/N  11711430)  was  exposed  to  ESD 
strikes  on  the  nose  contacts  until  the  Interrogate  time  was  scrambled 
and  then  functioned  in  real  time  to  determine  actual  time  out  with  the 
following  results: 

Scramble 

Set  Time  Voltage  and  Time  Out 

Assembly  S/N  (seconds)  Polarity  Circuit  (seconds) 


9238 


25 

+2500 

Monitor 

25 

41 

+4000 

Vx 

41 

NOTES:  1).  After  time  out,  which  was  not  affected  by  scrambled 
interrogation,  the  unit  still  exhibited  scranobled  interrogation  at  both 
test  conditions.  2)  •  When  the  unit  was  hit  with  4^000  volts  on  Vx 
during  time  out,  function  time  was  not  affected.  After  this  time  out. 
Interrogation  was  correct  and  unscrambled. 


58 


ESD  TEST  CONCLUSIONS 

1.  The  two-printed  circuit  board  XMS87  Fuze  Is  damaged  by 
ESD  strikes  In  the  range  of  3000  to  5500  volts. 

2.  The  two-printed  circuit  boardL  XMS87  Electronic  Assembly 
la  damaged  by  ESD  strikes  In  the  same  voltage  range  as  the 
finished  fuze.  This  Indlcatea  that  the  ESD  vulnerability 
during  assenobly  Is  essentially  the  same  as  In  the  final 
fuze. 

3.  The  single- printed  circuit  board  electronic  assemblies 
(3  Integrated  circuit  version)  Is  damaged  by  ESD  strikes 
In  the  range  of  8000  to  lO.OlM)  volts  at  the  nose  contacts 
and  3500  to  5000  volts  at  test  connector  J2-2.  Based  on 
limited  testing,  the  single-printed  circuit  board  XM587 
Fuze  is  less  susceptible  to  ESD  damage  than  the  two-printed 
circuit  board  <4  integrated  circuit  version). 

4.  Based  on  a  single  test,  a  fuze  with  scrambled  interroga¬ 
tion  can  timeout  correctly. 
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6.  DEVEl-OPMENT  OF  MONOLITHIC  CIRCUITS  TO  REPLACE  THE 
HYBRID  INTERFACE  AND  HYBRID  OSCILLATOR 


This  development  effort  was  a  study  to  determine  the  feasibility  of  sim¬ 
plifying  the  interface  hybrid  microcircuit  and  the  hybrid  oscillator 
microcircuit  by  using  silicon  monolithic  circuit  technology. 


INTERFACE  MONOLITHIC  INTEGRATED  MICROCIRCUIT 

Development  of  the  interface  monolithic  integrated  microcircuit  was  dis¬ 
continued  after  evaluation  tests  were  completed  on  ten  {first  iteration)  in¬ 
tegrated  circuit  models.  The  test  results  indicated  serious  problems  in 
the  interface  firing  circuits  and  abnormally  high  parasitic  voltages  on 
all  pins  of  the  test  units.  Elimination  of  these  problems  is  not  possible 
within  the  state  of  monolithic  capabilities  at  the  present  time.  For  this 
reason,  the  development  of  a  silicon  monolithic  microcircuit  to  replace 
the  present  hybrid  interface  unit  is  not  considered  feasible  at  this  time. 


TAB  HYBRID  MICROCIRCUIT  OSCILLATOR 

The  development  of  the  monolithic  integrated  circuit  amplifier  for  the 
hybrid  oscillator  consisted  of  two  phases.  The  Phase  I  amplifier  design 
met  all  of  the  circuit  requirements  and  functioned  properly  when  incorp¬ 
orated  in  the  tab  hybrid  microcircuit  oscillator.  (T!\B  HMO).  However, 
a  simulated  failure  mode  in  the  hybrid  microcircuit  oscillator  allowed 
a  200  kHz  parasitic  oscillation.  The  phase  II  monolithic  intesrated  cir¬ 
cuit  amplifier  design  included  a  modification  which  eliminated  the 
positive  feedback  situation  which  caused  the  parasitic  oscillation.  Par¬ 
asitic  oscillation  did  not  exist  when  simulating  failure  modes  In  the 
HMO  utilizing  the  phase  II  amplifier  design.  The  lOkHz  (TAB  HMO) 
utilizing  tape  technology  for  Interconnections  between  the  amplifier  and 
the  thick  film  conductors  was  successful. 

Twenty-seven  engineering  prototypes  were  fabricated  using  the  phase  I 
amplifier  and  evaluated  against  the  Group  A  and  B  tests  of  HDL  Drawing 
No.  11726812.  Two-hundred  and  ten  first  article  test  (TAB  HMO'a) 
were  fabricated  using  the  Phase  I  monolithic  integrated  circuit  ampli¬ 
fier  desing  and  180  TAB  HMO'a  were  fabricated  using  the  Phase  II 
monolithic  integrated  circuit  amplifier  design.  The  engineering  proto¬ 
types  and  the  210  piece  sample  of  the  TAB  HMO'a  were  fabricated 
using  two  different  encapsulating  techniques.  Half  of  the  TAB  HMO's 
were  encapsulated  using  epoxy  only  and  the  other  half  were  encapsulated 
with  a  silicon  barrier  layer  and  epoxy.  The  180  monolithic  amplifier 


designs  were  encapsulated  using  a  silicone  barrier  layer  and  epoay. 
Superior  electrical  periorxnance  was  realized  on  TAB  HMD's  '^ich 
were  encapsulated  vdth  the  silicone  barrier  layer. 

Three-hundred  and  ninety  TAB  HMD's  (210  Phase  I  units  and  180  Phase 
I!  units)  were  evaluated  against  Group  A,  B  &  C  tests  of  HDL  Drawing 
No.  11726813.  The  test  results  establish  that  the  TAB  HMD  design  la 
capable  of  meeting  the  electrical  and  environmental  n'equirements  of 
HDL  Drawing  No.  11726913.  Selected  materials  and  processes  Utilized 
in  fabricating  the  TAB  HMD  will  allow  the  low  cost  objective  to  be  a- 
chieved. 

Complete  details  on  the  developmental  work  included  in  this  feasibility 
study  are  given  in  a  separate  report,  "The  Development  of  Two  Mono¬ 
lithic  Integrated  Circuits  and  a  lOkHz  TAB  Hybrid  Microcircuit  Oscil¬ 
lator".  Report  No.  HDL-CR-79-056-U 
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7,  FAILURE  ANALYSIS 


Failure  analyele  was  performed  on  all  compoKents  and  aaeemblles 
which  failed  acceptance  teetiog  and  lot  operating  testa.  In  addition, 
failure  analyais  was  conducted  on  sub-aaaembliea  which  failed  critical 
production  teats  duririg  the  let  2,  lot  3  and  modified  XM387  Fuze  buUds. 


DT/OT  n  FUZE  FAILURE  ANALYSIS 


Failures  During  the  PEG  Lot  and  Lot  1  Build 

During  the  final  assembly  and  testing  of  the  DEG  Lot  and  Lot  1  ^'E" 
Heada,  (Slectronica  and  Nose  Cone  Assemblies  P/N  1171 1430)  3  unUs 
failed  the  100  percent  acceptance  teats  and  19  units  failed  the  LAT. 

and  I . Acacptogae  Teat  Eat^urca 

All  3  "E"  Heads  that  failed  during  100  percent  acceptance  testing  failed 
due  to  defe«::tive  oscillators.  All  oscillator  failures  were  due  to  defect¬ 
ive  thermosonic  bonds  within  the  units.  The  first  unit  <from  *'£"  Head 
S/N  1854)  failed  because  of  a  lifted  ball  bond  on  a  lead  from  oscillator 
internal  component  Cl.  This  failure  was  at  the  substrate.  The  second 
unit  (from  "E"  Head  S/N  5038)  failed  because  of  two  lifted  ball  bonds  at 
the  substrate  on  leads  to  Q2.  The  thl)i<d  unit  (from  "e"  Head  S/N  0150) 
failed  due  to  a  defective  ball  bond  at  the  substrate  on  a  lead  to  C3. 


Failure  Analysis  of  DEG  Lot  and  Lot  1  LAT 

The  19  "E"  Heads  which  faUed  the  LAT  had  all  passed  the  100  percent 
acceptance  tests  at  ambient  temperature  after  epoxy  encapsulation. 
Because  these" E"  Heads  were  assembled  using  electronics  assemblies 
remaining  from  a  previous  contract  and  new  hybHds  and  transformers 
were  being  fabricated  using  improved  process  controls,  detailed 
failure  analyais  was  not  conducted  on  ^1  of  these  units.  The  following 
tabulation  summarizes  the  failure  analysis  findings  on  these  19  units. 
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1744 


Ambient 

High  Tempemture 
Low  Temperature 


Mechanical  Shock 


S306 

5349 

1609 


Not  confirmed  -  probably 
a  cracked  transformer 
11711448. 

Leaky  capacitor  •  Ref¬ 
erence  11711401. 

Failure  would  not  repeat  - 
Indeterminate. 

Not  confirmed  -  probably 
a  cracked  transformer. 


5172 

Failure  would  not  repeat  - 
may  have  been  a  test  fix¬ 
ture  contact  problem 

5186 

indeterminate 

5190 

Indeterminate 

5200 

Failure  could  not  repeat  - 
Indeterminate 

5207 

Indeterminate 

5272 

Indeterminate  -  may  have 
had  defective  MNOS  counter 
A3  (Reference  11711401) 

1310 

Shock  Induced  failure  of  Cl, 
Reference  11711401. 

1390 

Oscillator  (P/N  11711427) 
defective . 

1191 

Oscillator  (P/N  11711427) 
defective. 

5143 

Oscillator  (P/N  11711427) 
defective. 

5183 

Oscillator  (P/N  117*1427) 
defective  and  Interfa-^e 
Hybrid  (P/N  10990455)  was 
defective 

5198 

Oscillator  (P/N  11711427) 
defective 

S326 

OsclUator  (P/N  11711427) 
defective 

S331 

Oscillator  (P/N  11711427) 
detective 

5348 

Failure  would  not  repeat. 

5356 

Oscillator  (P/N  11711427) 
defective 

Falluraa  During  The  Lot  2  Build 

During  the  fabrication  of  lot  2  fuzes,  failure  analysis  was  conducted  on 
comp(menta  which  failed  acceptance  testing,  electronic  subassemblies 
which  failed  subassembly  teats.  "E"  Heads  which  failed  acceptance  in¬ 
spection  and  “B"  Heads  which  failed  LAT. 

Failure  Analyata  of  Component  Failures 

During  the  acceptance  testing  of  oscillators  and  interface  hybrid  units 
to  be  used  in  the  fabrication  of  lot  2  fuzes,  6  oscillators  and  6  Interface 
hybrid  units  failed  acceptance  tests.  The  following  tabulation  summari¬ 
zes  the  failure  analysis  of  these  units. 

1  oscillator  failed  due  to  a  broken  bond  wire  on  the  base  of  Q1 
(Reference  11711631). 

1  oscillator  failure  due  to  a  lifted  bond  on  capacitor  C4. 

4  oscillator  failures  could  not  be  repeated. 

1  interface  unit  failed  due  to  a  lifted  bond  wire  on  the  emitter 
ofQ8  (Reference  11711607). 

1  interface  unit  failed  due  to  a  lifted  bond  wire  on  the  base  of  Q6. 

1  Interface  unit  failed  due  to  a  defective  zener  CR2. 

1  interface  unit  failed  due  to  a  defective  bond  between  CR2  and 
the  substrate. 

1  interface  had  a  cracked  package  but  did  not  fail  electrically. 

1  interface  unit  failure  could  not  be  repeated. 

Failure  and  action  reports  covering  these  failures  are  included  in 
Appendix  G . 


Subassembly  Failure  Analvsia 

The  following  information  summarizea  the  results  of  the  failure  anal** 
yaes  conducted  on  83  printed  wiring  board  aubasaemblies  which  failed 
electrical  tests  during  lot  2  build.  The  83  printed  wiring  boards  were 
of  the  Printed  Wiring  Board  No.  1  (11711413)  or  Printed  Wiring  Board 
No.  2  (11711414)  type.  These  assemblies  failed  for  the  following 


general  reasons: 

Interface  Hybrid  (P/N  10990455)  failures  21* 

Scaler  (P/N  11711256)  faUures  14* 

Counter  (P/N  10990466)  faUures  8* 

Wrong  assembly  8 

Solder  bridges  between  printed  circuit  tracks  11 

Defective  printed  circuit  boards  (open  tracks  or  copper  3 
shorts) 

Defective  Converter  Transformer,  (P/N  11711448)  1 

wrong  polacity 

Defective  OacUUtor  (P/N  11711427)  4* 

Impact  Switch  (P/N  11718418)  failure  12* 

Specification  conflict  (good  unit)  2* 

Contaminate  on  board  2 

Defective  Capacitor  (P/N  11711401)  1* 


Only  those  failures  noted  above  with  an  "*"  were  failure  analyzed  for 
more  detailed  results.  The  results  of  these  detailed  failure  analyses 
are  discussed  below. 

Interface  Hvbrtd  Failures 

Nineteen  of  the  21  Interface  hybrid  failures  represent  two  problems: 
a  low  regulated  voltage  problem  and  a  failure  to  program  the  fuze. 

Six  of  the  failed  interface  units  failed  due  to  a  low  regulated  voltage. 
In  all  six  cases,  the  low  regulated  voltage  failure  occurred  at  low 
battery  input  voltage  when  the  unregulated  voltage  la  approximately 
28  volts.  The  interface  hybrid  units  (for  lot  2  fuzes)  were  tested  at 
SO  volts.  ECP  724-MHR*’034  was  submitted  to  correct  the  teat 
specification  on  the  interface  hybrid  unit  to  eliminate  this  type  of 
failure.  The  second  problem  resulted  from  an  inability  to  pass  the 
programming  Information  to  the  fuze.  Thirteen  interface  units  failed 
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irrmnTiii- 


for  this  reason.  Five  of  the  13  failed  because  of  defective  gold  thenn~ 
arsooic  ball  bonds  at  capacitor  Cl .  Eight  of  the  13  failed  to  pass 
programming  information  because  of  defective  hybrid  components  or 
improper  assembly  as  listed  below: 


QIO 

-  Poor  bond 

CR23 

"  Lesley 

CRl 

”  Leaky 

CR20 

“  Shorted 

Qll 

-  Bonded  pad  lifted 

QIO 

-  Broken  lead 

CH21 

**  Lead  missing  (possibly  caused  by 
potting  void). 

CRl 

-  Missing  and  QIO  broken  lead  (possibly 
caused  by  potting  void). 

The  remaining  two  defective  interface  hybrid  units  failed  because  of  de~ 
fective  wire  bonding.  One  unit  had  the  emitter  and  base  bond  wires 
interchanged  on  Q1  and  the  other  unit  had  a  defective  bond  wire  on  the 
zener  diode. 

Scaler  FnllurPa 

The  scalers  used  in  lot  2  fuzes  were  GFM  and  failure  analysis  of  the 
14  failed  scalers  was  handled  by  HDL. 

Couater  Failurca 

The  counters  used  in  lot  2  fuzes  were  GFM  and  failure  analysis  of  the 
8  failed  counters  was  handled  by  HDL. 

Defective  OscUlatora 

The  four  defective  oscillators  failed  because  of  defective  bonds  on 
bond  wires  to  various  internal  components. 

Impact  Switch  Failure 

Twelve  impact  switches  failed  in  a  low  resistant  mode.  The  most  pre- 
valant  cause  of  this  type  of  failure  was  the  displacement  of  the  internal 
cone  of  the  impact  switch  until  it  contacted  the  outer  shell.  This  dis¬ 
placement  (found  in  7  switches)  was  caused  by  external  damage  to  the 
impact  switch. 


66 


) 


Five  iznpact  switches  failed  because  of  contaminates  found  either  Inside 
or  outside  In  the  seal  area.  These  5  failed  for  the  reasons  tabulated 
below: 


I 


X  Had  solder  balls  In  the  seal  groove 
1  -  Rosin  had  leaked  Into  the  switch 
1  -  Had  a  white  powdery  contaminate  Inside  the  switch 
I  **  Had  several  small  white  particles  Inside  the  switch 
1  -  Had  a  general  contamination  in  the  seal  area 

To.  SBCcificatton  Conflict 

Two  units  which  were  good  units  failed  because  of  tight  specification 
limits.  One  unit  had  a  test  1.  SH  (of  Specification  X1711430)  reading  of 
294.8  milliseconds  asalnst  a  lower  specification  limit  of  295  milllsec* 
onds.  This  out-of-specification  condition  of  0.1  milliseconds  is  not 
detrimental  to  fuze  operation  and  the  lower  specification  limit  should 
be  changed. 

The  second  unit  failed  test  l.SF  (of  Specification  11711430)  with  an  input 
current  of  390. 4  milliamperes  against  a  lower  spec  limit  of  400  mllliamperes. 
This  lower  current  is  not  detrimental  to  fuze  operation  and  the  lower  speci¬ 
fication  limit  should  also  be  changed. 


Defect 've  Capacitor 

One  tantalum  capacitor  (C4  of  11711401)  was  found  to  be  defective  due 
to  a  separation  of  the  cathode  lead  from  the  tantalum  slug. 


FAILURE  ANALYSIS  OF  LOT  2  "E"  HEAD  ACCEPTANCE  TEST 
FAILURES 

During  the  100  percent  acceptance  of  2450  lot  2  electronics  and  nose 
cone  assemblies.  13  units  failed  the  electrical  functional  testa.  These 
13  units  have  been  failure  analyzed.  The  following  tabulation  summar¬ 
izes  the  findings  of  that  failure  analysis. 


u 
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Cause  of  Failure 


o 


Failed  because  of  defective  interface 
hybrid  units.  Three  of  these  hybrids 
failed  because  of  defective  internal 
lead  bonds  to  CRl.  One  failed  be** 
cause  of  a  defective  lead  lx>nd  to  Cl, 

Failed  because  of  a  defective  hybrid 
oscillator.  This  hybrid  failed  be-* 
cause  of  two  defective  internal  lead 
bonds  and  a  broken  lead  wire. 

Failed  because  of  defective  converter 
transformers.  One  transformer  had 
a  cracked  pot  core  and  the  other  had 
an  open  secondary  winding. 

Failed  because  of  defective  impact 
switch. 

Units  would  not  repeat  the  failure 
after  the  nose  cone  was  removed. 
These  units  were  temperature  cycled 
and  temperature  shocked  but  the 
failures  would  not  repeat. 

Unit  is  considered  good  (although  cal'* 
cgorized  a  failure)  due  to  an  excess* 
ively  severe  specification.  This  unit 
failed  test  1.6H  of  the  Drawing  No. 
11711430  Group  A  Inspection  Require* 
meats.  The  DET  function  occurred 
after  a  delay  of  294.9  milliseconds 
and  the  specification  minimum  Is  295 
milliseconds. 

Unit  would  not  repeat  the  originally 
reported  failure.  The  unit  would  not 
fall  even  after  it  was  temperature 
cycled  and  temperature  shocked. 

IlilB  unit  was  not  opened. 

Unit  which  failed  even  after  removal 
of  the  nose  cone  would  not  repeat  the 
failure  after  potting  mateiial  was  re* 
moved  from  the  area  immediately  a* 
bove  the  counter  and  the  interface  fay* 
brid  unit.  Temperature  cycling  and 


temperature  shocking  would  r.ot  re¬ 
establish  the  failure. 

Failure  aad  action  reports  covering  these  failures  are  included  in  Ap¬ 
pendix  G . 


FAILURE  ANALYSIS  OF  LOT  2  "E"  HEAD  LOT  ACCEPTANCE  TEST 
FAILURES 


During  LAT  of  lot  2  electronics  and  nose  cone  assemblies*  four  units 
failed  high  temperature  teats,  three  units  failed  low  temperature  tests, 
five  units  failed  mechanical  shock  tests  (Reference  11711430  LAT  Sub¬ 
groups  A2,  AS  and  B2),  and  15  units  failed  the  475  G  mechanical  pulse 
test.  The  12  units  which  failed  hi{^  temperature,  low  temperature, 
and  mechanical  shock  tests  were  failure  analyzed.  The  following  tabu¬ 
lation  summarizes  the  failure  analysis  of  these  units.  NOTE:  The  IS 
units  that  failed  the  475  G  mechanical  pulse  test  were  judged  to  be  im¬ 
pact  switch  failures  and  were  not  failure  analyzed. 


NUMBER  AND  ENVIRONMENT 
OF  FAILURES 

3  •  High  Temperature 

1  •  High  Temperature 

2  •  Low  Temperature 

1  g  Low  Temperature 

3  g  Mechanical  Shock 


CAUSE  OF  FAILURE 

Failed  because  of  defective  counters. 
Two  of  these  units  failed  because  of 
a  low  voltage  breakdown  on  pin  16. 
The  third  unit  failed  because  of  wrong 
state  initialization 

Failed  originally  at  high  temperature 
but  the  failure  would  not  repeat. 

This  unit  may  have  failed  originally 
due  to  poor  contact  with  the  test 
equipment. 

Failed  d^e  to  defective  counters. 

Both  counters  drew  excessively  high 
current. 

Failed  due  to  au  open  winding  on  the 
converter  transformer  and  it  i^lso 
had  a  defective  counter.  The  counter 
drew  excessively  high  current. 

Failed  due  to  defective  osclllatoru. 
The  oscillators  failed  due  to  broken 
internal  lead  wires  or  lead  wire 
bonds. 
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NUMBER  AND  ENVIRONMENT 
OP  FAILURES 


CAUSE  OF  FAILURES 


2  2  0  Mechanical  Shock  Failed  due  to  defective  counters. 

The  defective  counters  drew  excess* 
Ively  high  current. 

Failure  and  action  reports  covering  these  failures  are  included  In  Ap¬ 
pendix  G. 


MODIFIED  XMSe?  -  SINGLE  BOARD  VERSION  -  FAILURE  ANALYSIS 

Failure  Analysis  of  "E"  Head  Subassembly  Test  FaUurea. 

The  following  Information  summarizes  the  reaults  of  failure  analysis 
conducted  on  12  Printed  Wiring  Board  Assemblies  (P/N  28116045)  from 
the  production  build  of  300.  The  assemblies  failed  for  the  following 
reasons: 


Counter  (P/N  II711721)  faUures  4 

Interface  (P/N  11726909)  failures  4 

Workmanship  (solder  short)  I 

Impact  Switch  (P/N  U71B418)  failures  2 

OscUiator  (P/N  11726813)  I 


Counter  (P/N  11711721)  Failures  ■  •  All  4  units  failed  due  to  defective 
drive  lines  (pin  l6)  of  uounter  (P/N  11711721).  These  drive  lines  ex¬ 
hibited  low  resistance  conditions.  The  low  resistance  readings  on 
these  4  units  were:  250  ohms.  700  ohms.  250  ohms  and  14000  ohms. 

Interface  (P/N  11726909)  Failures  -  -  Two  Interface  units  failed  be- 
cauae  of  def^ive  initializing  circuits.  The  initializing  circuits  (pin  5 
of  the  Interface  unit)  functioned  without  delay. 

One  unit  failed  due  to  a  defective  QIO  circuit,  (reference  Interface  area 
of  11711401).  The  QIO  transistor  would  not  pass  signals. 

One  unit  failed  due  to  a  lack  of  memory  polarization  pulses  from  pin  12. 

Impact  Switch  (P/N  11718^8)  Failures  -  -  Two  units  failed  due  to  de- 
fectlve  impact  switches.  The  impact  switches  exhibited  a  low  resistance 
condition  which  partially  turned  on  the  Interface  firing  circuit  and  pre¬ 
vented  charging  of  the  firing  capacitor.  This  condition*  which  la  slmi- 
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iar  to  problems  experienced  in  the  lot  2  build«  was  caused  by  either 
coatamlnatlon  or  some  i^iyalcal  damage  to  the  switch.  Because  the 
failure  disappeared  when  the  impact  switch  was  removed  from  the  sub* 
assembly,  no  further  failure  analysis  was  conducted. 

Oscillator  (P/N  11726813)  Failure  Analvsla  -  -  On^rinted  wiring  board 
assembly  failed  due  to  a  alow  starting  oscillator.  Tne  defective  oscil** 
lator  required  10 -IS  milliseconds  to  start. 


FAILURE  ANALYSIS  OP  ACCEPTANCE  TEST  FAILURES 


Failure  Analysis  of 


Head  Acceptance 


Two  Electronics  and  Nose  Cone  Assemblies  (P/N  28116149)  failed 
during  acceptance  testing.  These  units  failed  due  to  defective  impact 
switches. 


FAILURE  ANALYSIS  OF  FINAL  INSPECTION  FAILURE 

One  fuze  failed  the  final  set /interrogate  test  after  the  "E"  head  was 
crimped  to  the  rear  fitting.  This  unit  failed  because  of  a  defective 
Itvitiadizing  circuit  In  th  Interface  Unit  (P/N  11726909). 


FAILURE  ANALYSIS  OF  EVALUATION  TEST  FAILURE 

One  electronics  and  nose  cone  assembly  failed  during  the  low  tempera¬ 
ture  evaluation  test  due  to  a  defective  solder  joint  on  one  of  the  convert¬ 
er  diodes.  The  converter  (then  operating  as  a  single  wave  rectifier) 
could  not  provide  enough  power  for  low  temperature  operation. 
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8.  PRODUCiBILlTY  IMPROVLMLNT  RL COMMENDATION 


Hoa*yw«Ii  r«commtnds  that  two  typet  of  change!  be  coneldered  for  im¬ 
proving  the  overall  produoibility  of  the  XMS87E2/XM724  DT/OT  U 
Fuse.  The  flret  ty(M  of  produclbllity  Improvement  recommendation 
covers  dimensional  or  assembly  changes  that  would  not  require  addi¬ 
tional  developmental  work  prior  to  incorporation  of  the  change,  The 
second  type  ^  producibility  improvement  change  would  require  prior 
developmental  work. 


CHANGES  NOT  REQUIRING  DE  VELOPMENTAL  WORK 

The  following  changes  are  recommended  to  simplify  piece  part  fabrica¬ 
tion  or  assembly  of  the  XM5e7E2/XM724  Fuses.  These  changes  do  not 
affect  the  essential  design  of  the  piece  parts  or  assemblies  nor  do  these 
recommendations  add  components  that  have  not  been  shock  qualified  to 
the  environmental  levels  of  the  XM587E2  Fuze. 


pftjet  Or* 

A8a£mblj^__Noj_  Description 

11711404  Capacitor 


11711408  Nose  Cone 


11711409  Electronics 

Cover 


Recommended  Change 

Change  from  Sprague  Type  106D 
to  Kemet  TS22  or  Sprague  Type 
1  S8d  to  allow  automatic  inser¬ 
tion  of  capacitors.  Coordinate 
with  11711411/11711412 
changes. 

+  0.  000 

Change  0. 080  *  0. 010  thlcknees 

+0. 000 

to  0.  060  -0.  018  to  aUow  ade¬ 
quate  tolerance  for  boring  and 
turning  operation. 

Create  breakpoints  or  grooves 
In  ths  potting  fill  tubes  so  tubes 
can  be  broken  off  after  potting 
instead  of  milling  them  off. 

This  would  save  time  and  pre¬ 
vent  contamination. 
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11711417  ConUct  Pad 


11711428  Elactronica 

Aiiatmbly 


Recommended  Change 

Layout  board  for  automatic 
Inaartton  of  componsnta. 

Changt  aoldarlttg  note  to  allow 
flow  aoldering  using  Picatinny 
Arsenal  Drawing  No.  9287147 
as  a  guide. 

Change  material  callout  to 
"Half  Hard  Temper"  instead  cf 
"Pull  Hard".  Part  cannot  be 
drawn  from  "Full  Hard"  mate¬ 
rial.  Add  an  alternate  mate¬ 
rial:  "Oxygen  free  copper 
alloy  102"  to  permit  an  alter¬ 
nate  manufacturing  process. 

+0. 000 

Change  0.  025  -0. 005  to  0. 025 

40.  000 

±  0. 005.  and  0.  082  -0.  002  to 
40.  005 

0.  082  -0.005.  and  0.003  max  R 
to  0.  005  max  R.  to  dimension 
part  for  cold  heading. 

Change  contact  pad  ataldng 
tolerance  from  0. 020  minimum 
to  0.  01b  minimum. 

Change  ccntact  pad  and  coil 
contact  trim  dimension  from 
0. 180  -  0.  040  (Zone  El)  to 
0. 050  maximum,  and  dimen- 
alon  from  aurfa^  of  Printed 
Circuit  Board  similar  to  lead 
frame  trim  note  in  21one  E4. 


Change  note  5  to  read:  "Trim 
contact  pad  and  coil  contact 
tang  ends  to  dimension  shown 
after  soldering  -  5  places"  - 
to  establish  practical  limits 
on  assembly  process. 
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Part  or 
Aagembly  No. 

11711430 


1171S41B 


113234 


Description 


Recommended  Change 


Electronics  and 
Nose  Cone 
Assembly 


Impact  Switch 


On  sheet  27,  remove  existing 
note  5  and  Incorporate  a  new 
note  that  requires  functional 
compatibility  with  fuze  setter/ 
adapter  gage  (H  11711433  «•  Gl). 
Remove  Note  11  and  reference 
to  it.  Change  note  4c  to  read 
"After  final  cure,  trim  or 
break  excess  material  so  that 
epoxy  and  plastic  tubes  are 
flush  to  0.  250  Inch  below  sur¬ 
face  "Y".  Printed  circuit 
cards  must  be  covered  with 
potting"  -  to  allow  breaking 
off  of  excess  materiaL 

Add  Bolderability  plating 
requirement  on  leads. 

Add  maximum  stand-off  dimen¬ 
sion  on  the  weld  flash  where 
the  lead  Is  welded  to  the  cover 
on  P/N  11718489.  Stand  off 
dimension  should  be  0.  055  inch 
to  allow  adequate  seating  of 
the  impact  switch  on  waster 
(NAS  548-3)  in  Assembly  No. 
11711413. 


Clip,  Detonator  Change  0. 088  -  0. 010  to  0. 090 

-  0.  020  to  improve  producibility. 

Add  alternate  material:  alloy 
2024-  T  351  (per  ASTM  B211) 

-  to  permit  use  of  a  more 
readily  available  material. 


11730206 


Cup  Booster 


Part  or 
Assembly  No, 

11720214 


11720253 


11720298 


11720301 


Description 


Recommended  Change 


Ground  Pin  Clip 


Change  0.200  +  0.003  to 
0.200  +  0.005,  0.020  ±0.002 
to  0. 020  +  0. 008,  and  0. 070 
+  0.003  to  0.068  +  0.005 

ggsTl  .  Make  0. 3 10  - 
riameter  datum  @  . 
Add  alternate  construction 
view  as  shown  below.  •  to 
improve  producibility  o£  part. 


Sheared  Slot 
4  Places 


Test  vehicle 
Assembly 


Eliminate  this  assembly  which 
Is  used  only  for  FAAS  vibra¬ 
tion  testing.  Use  a  vibration 
fixture  Instead. 


Block.  Detonator  Eliminate  0. 062  0. 005  dimen¬ 

sion  and  re-dimension  the 
bottom  of  the  0.  322  +  0. 005 
counterbore  from  the  opposite 
aide  of  the  part.  The  new 
dimension  to  be  0. 173  -  0.010 
-  to  make  the  part  more  pro¬ 
ducible  and  aid  assembly. 


S&A  Module  Eliminate  lower  right  ±and 

Subassembly  module  pin  (view  AA)  U  «Hiduce 

the  number  of  module  phts  used 
from  4  to  3.  Four  pins  are  not 
needed. 
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Part  or 
Awaembly  No 


Description 


Recommended  Change 


11730303 


11722623 


L 


Upper  Gear 
Plate 


Sleeve 


Eliminate  the  0. 080  -f  0. 005 
diameter  i  Tfl  tAJ  B.  6610 
diameter  hole.  Thle  hole  is  not 
used  except  for  FAAS.  Hole 
can  be  specially  drilled  in  test 
sample.  Chimge  note  4  to  read: 
". . .  die  breal^e  not  to 
exceed  0. 020  inch"  >  to  improve 
producibllity  of  part. 


Change  0. 105  tj;  diameter 

to  0. 185 

Change  1.  66  diameter 

to  1.  66 


Change  J.  87  diameter 

to  1.87  diameter. 


Change  0. 020 

ft  ft2ft  ■‘■9*  9?9 1C  ‘ 


40.010 


Change  0. 04  q2  R  io  0. 060 
40. 00 


•0. 04 


R. 


Change  0.020 
0. 020  Max  R. 

Change  0.  617  JJJ  to 

0.617^9-992. 


To  Improve  the  producibllity  of 
the  sleeve  by  increasing  the 
tolexances  on  non-functional 
dimensions. 


( 
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CHANGES  REQUIRING  DEVELOPMENTAL  WORK 

The  following  changos  aro  racomznaodad  for  tncluiloa  in  futura  davalop** 
mfintal  afforta  on  tha  XM587E2/XM724  Fuza.  Thaaa  changaa  will  aig- 
nificantly  improva  tha  produclbllity  of  tha  fuza  and  raduoa  ita  coat*  Ih 
addition,  the  changaa  on  tha  tranaformar  (P/N  11711448)  wiU  inaprova 
the  anvironznantal  raalatanca  of  tha  fuze. 


Pftrt  ot* 

Assembly  No.  Degcription 
11711408  Nose  Cone 


11711409  Llectronics 

Cover 


11711410  Orientation 

Cup 


11711418  Coil  Contact 


Recommended  Change 


Reduce  depth  of  1.862  diameter 

Counter  bore  from  0,786 

ni  n  uuw 

to  0.450  3o*  000*  Coordinate 

with  orientation  cup  change. 

Relocate  hole  for  coil  contact  in 
center  of  0. 186  -H).  005  diameter 
counter  bore  to  facilitate  automatic 
insertion.  Coordinate  with  P/N« 
11711418  changes.  , 

Eliminate  walls  of  cup  so  that  the 
resulting  "orientation  plate"  can  be 
made  by  a  punch  press  operation. 
Coordinate  with  nose  cone  change, 
to  reduce  cost  of  fuze. 

Relocate  0.63  tg  os 

axis  of  part  (center  of  coils)  to 
facilitate  automatic  Insertion. 


11711448 


Transformer,  Redesign  transformer  to  use 

Encapsulated  smaller  core,  to  eliminate  nylon 

screw,  and  to  eliminate  potting 
problems  associated  with  separate 
mold  -  to  improve  environmental 
resistance  and  produclbllity 
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9.  DOCUMENTATION 


Th«  following  documentation  waa  provided  during  this  program: 

•  Proceaa  manuala 

•  Technical  data  package  on  oaelllator  and  Interface  unite 

e  Technical  data  package  on  modified  XMS87  -  aingle  board  unit. 


PROCESS  MANUALS 

Volume  1,  "Electronlca  and  Nose  Cone  Asaembiy  and  Final  Fuxe 
Aaaembly"  waa  updated  to  deacribc  the  xnanulacturing  proceaa  for  the 
electronlca  and  nose  cone  aaaembilea  and  the  final  assembly  of  DT/OT  U 
XM587E2/XM724  Pueea.  The  latest  revision  (Revision  B)  Includes 
general  Information  about  the  electronics  section  and  fuze  final 
assembly  and  descriptions  of  the  manufacturing  process  and  quality 
assurance  system.  This  revision  also  includes  information  on  long 
lead  time  item  problems  and  production  problems  experienced  during 
the  fabrication  of  the  electronics  assemblies  and  final  assembly. 

Volume  2,  "Rsar  Fitting",  describes  the  manufacturing  process  for  the 
S&A  mechanism  and  the  rear  fitting  assembly  used  in  the  XMS87E2/ 
XM724  Fuzes.  This  new  manual  includes  general  information  about 
the  rear  fitting  assembly,  the  SAA#  and  a  description  of  the  manufac- 
turing  process.  It  also  includes  a  critique  of  problems  encountered  in 
the  f^rication  of  the  S&A  and  rear  fitting  assemblies. 

Volume  SA.  "XM587  Oscillator  Hybrid  Microcircuit"  describes  the 
manufacturing  process  for  the  hybrid  oscillator.  This  new  manual 
includes  general  product  Information,  specifications  and  parts  lists,  a 
manufacturing  process  description,  process  specifications,  drawings, 
and  pre>cap  visual  inspection  specifications  for  the  hybrid  oscillator. 

Volume  SB.  "XMS87  Interface  Hybrid  Microcircuit"  describes  the 
manufacturing  process  for  the  XM587  Interface  Unit.  This  new  TnAwnai 
includes  general  product  informatloa  specifications  and  parts  lists, 
a  manufacturing  process  description,  process  specificatioas,  drawings 
and  pre>cap  visual  inspection  sj^clficatlons  for  the  hybrid  unit. 


TECHNICAL  DATA  PACKAGE  FOR  XM587/XM724  PRECISION 
OSCILLATOR  AND  INTERFACE  HYBRID  UNITS 

The  draving  package  for  the  interface  (P/N  10990455)  and  OecUlator 
(P/N  11711427)  Hybrid  Mlcrocirculte  wae  upgraded  to  meet  the  require- 
menta  of  MlL-STD-100.  The  drawing  package  conelsta  of  the  thirty- 
four  drawing!  llated  below. 


Drawing  No. 

Description 

11711633 

Thin  Film  Reeiator  Array,  RAl 

11711634 

Thin  Film  Reaietor  Array.  RA2 

11711635 

Oacillator  Hybrid  Subaeeembly 

11711636 

Precision  Oacillator  Schematic 

11711637 

Semiconductor  Chip  Specification 

11711636 

Substrate.  Ceramic 

11711639 

Chip,  Diode 

11711640 

Chip,  Zener  Diode 

11711641 

Chip.  2iener  Diode 

11711642 

Chip,  Transistor 

11711643 

Chip,  Transistor 

11711644 

Chip,  Transistor 

11711645 

Chip.  Transistor 

11711646 

Capacitor 

11711647 

Chip,  z;ener  Diode 

11711648 

Terminal 

11711649 

Cover 

11711650 

Header 
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Drawing  No. 

Description 

11711681 

Capacitor 

11711682 

Capacitor 

1171168S 

Capacitor 

11711684 

Subatrata«  Caraxnic 

11711685 

Substrata,  Silicon 

11711614 

Natwork  Thick  Film  intarfaca  Hybrid 

11711615 

Substrata 

11711616 

Signal  Conditioning  Circuits  Scbamatic 

1171161? 

Intarfaca  Hybrid  Assambly 

10980455 

Intarfaca  Hybrid  Eneapsulatad 

11711618 

Intamal  Visual  Raqiiiramants  for  Hybrid 
Microcircuits  for  Shock  Application 

11711620 

Networks,  Thick  Filns,  Visual  Raqutramants  for 

11711621 

Samlconductor  Chip  Spacification.  Hybrid  Intarfaca 

11711427 

Pracision  Oscillator,  Hybrid 

11711623 

Substrata 

11711624 

Network,  Thick  Film 

Copl*a  of  th«  upgraded  drawingi  for  tha  oaciUator  ai&d  th«  intarfaca 
hybrid  uulta  ara  Includad  In  Appandlx  H. 


TECHNICAL  DATA  PACKAGE  FOR  MODIFIED  XM587E2  FUZE 
-  SINGLE  PRINTED  CIRCUIT  BOARD  UNIT 

Th«  drawiog  pacltag*  for  th«  modifltd  XM567E3  Fuz*  wu  prepared  to 
the  requlremeate  of  Level  1  of  MIL-D-1000.  The  drawing  package 
coneiete  of  only  piece  parts  and  assembly  drawings  unique  to  the  modi¬ 
fied  fuze.  The  drawing  package  consists  of  the  following  drawings; 

Drawing  No,  Description 

28115968  Sleeve.  Impact  Switch 

28115969  Mounting  Board.  Bobbin  Assembly 

28115970  Bobbin  Assembly 

28115971  Transformer.  Encapsulated 

28116044  Printed  Wiring  Board.  XM687  <3  sheets) 

28116045  Printed  Wiring  Board  Assembly.  XM587 

28116051  Key 

28116052  Inte ''Connection  Diagram.  Printed  Wiring  Board 

XM587 

28116147  F^ue.  ET:  XM5d7E2  (Less  Booster  pellet 

and  Cup) 

28116148  Fuze.  ET;  X M 58 7E 2  (Single  Board  Assembly 

28116149  Electronics  and  Nose  Cone  Assembly /Single 

Printed  Circuit  Board 

28116150  Electronics  Assembly  with  single  Printed 

Circuit  Board 

Copies  of  these  drawings  are  Included  in  this  report  as  Appendix  K. 
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‘  CONCLUaiONS 


Th«  fabrication  •xporiooco,  inapoction  roaulta,  and  taat  data  taken  dur- 
Ids  thia  crogram  aupport  the  following  concluaiona  regarding  the 
XM5a7£2/XM724  Fuze  and  Ita  componenta. 

ttem 

1  The  DT/OT  U  hybrid  oiiiciUator  in  capable  of  meeting  the 
onciUator  first  article  and  LAX. 

2  Hie  DT/OT  U  hybrid  interface  unit  is  capable  cf  meeting 
the  first  article  and  LAT. 

S  The  SLA  mechanism  is  capable  of  meeting  first  article 
and  LAT. 

4  The  rear  fitting  aaaeznbly  la  capable  of  meeting  firat 
arUcle  and  LAT. 

5  The  DT/OT  11  Electronioa  and  Noae  Cone  Aaaeznbliea 
<"£"  Heads)  did  not  paaa  LAT  dua  to  probleme  with  the 
hybrid  oscillator,  the  MNOS  counter,  and  the  impact 
switch.  There  were  ezceasive  "E"  Head  failure  because 
of  oaciUator  failures  during  "£"  Head  LAT.  The  bond 
wire  system  uf  the  oscillator  did  not  withstand  shock 
levels  of  30,  000  shock  teats.  There  were  exceaalve  ‘‘E" 
Head  failures  because  of  B4NOS  counter  failures  during 
"£"  Head  LAT.  The  counter  did  not  withstand  high 
temperatures,  low  temperatures,  and  SO,  000  G  shock 
tests.  Tuere  were  euceasive  "E”  Htad  failures  because 
of  impact  switch  failures  during  '*E"  Head  LAT.  The 
Impact  switch  did  not  operate  reliably  at  475  G's. 

NOTE:  Field  test  results  Indlcats  that  the  SO,  000  G 
shock  test  requirement  may  be  too  stringent  a  require¬ 
ment  in  light  of  the  above  listed  Head  failures. 

6  There  are  many  produciblllty  changes  that  can  be  made 
without  specific  development  effort  and  which  will  si^- 
flcantly  improve  the  produclbllity  of  the  XM5d7£2/XM724 
Fuze. 
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Item 

7  The  TAB  HluiO  will  meet  the  low  lualt  product  coat 
objective. 

8  The  eleotroclca  of  theXM587E2  Fuxe,  Incorporeting  the 
improved  oaciUetor,  interface  and  counter  Integrated 
circuits  can  be  aaaembled  on  a  aingle  printed  circuit 
carvi. 

8  'llie  single  printed  circuit  board  or  modified  XM587  is 
leas  vulnerable  to  ESD  damage  than  is  the  DT/OT  II 
version. 
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APPENDIX  A 

HDL  ENGINEERING  RELEASE  RECORD 
NO.  68701000 

DESIGN  BASELINE  FOR  THE  XM587£a  FUZE 
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APPENDIX  D 
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• 

11720X2 

$IA  Nodult  C4n 

A 

11720X3 

Uppor  Goar  Plata 

C 

117X304 

Modula  Pin 

- 

117X308 

Rotor  Body 

8 

11720308 

Escapt  Mhotl  8  Pinion  Assy. 

c 

11720309 

Pal lot 

A 

11720310 

Load  Cup  Assy 

C 

11720317 

S/8  Pin  Disc 

A 

117X318 

Goar  Plata  Spacar 

B 

117X3X 

Pallat  Shaft 

C 

11720321 

Lowar  Goar  Plata 

0 

11720322 

Spinlock  Shaft 

- 

11720323 

Lock  Pin  01k 

• 

117X324 

Kotor  Lock  Pin 

A 

117X32S 

Lock  Pin  Spring 

A 

117X327 

Spinlock  Spring 

A 

117203X 

Spinlock 

B 

117203X 

Rotor  Shaft 

C 

117203X 

Kotor  Goar 

B 

11720333 

Satteck  Pin 

0 

117X334 

S/8  Pin  Spring 

D 

117203X 

Bottoai  Plata 

C 

DCS  I  LOT  f1  HYMIO$ 


“As  IhIU''  list  of  pitct  ports  ond  otsvi^ly  drowlngs  Hsod  In  tho  build  of 
DCO  A  Lot  f1  Intorfoco  Hybrids  ond  Procislon  Osclllotors  on  Contract 
OAA639-77-C-OOU. 


iini 

109f0«S$ 

117073M 

11711427 

1171160$ 

11711606 

11711607 

11711608 

11711610 

11711611 

11711612 

11711613 

1171162$ 

11711626 

11711627 

11711628 

11711629 

11711630 

11711631 

11711632 


O 


Intorfoco  Hybrid  Circuit 
Fooa  Pottinp  Coapound 
Procislon  Osclllotor 
Thlckflla  Notwort 


SubstroU 


0 

E«01 

C«01 


Intorfoco  Hybrid  Scboaotlc  A<H)1 

Intorfoco  Hybrid  Assoibly  E«>2 

Encapsulatod  Intorfoco  Hybrid  0*01 

Microcircuit  Visual  Roqulraaonts  A 

Thickflla  Visual  Aoqulroasnts  A 

Soalconductor  Chip  Spocificotlon 
Procislon  Oscillator  0*01 


Substrate  A 

Thickflla  Notaorfc  8 

Thinflla  Aosistor  Array  II  0*01 

Thinflla  Rosistor  Array  12  0*02 

Procislon  Oscillator  Assoably  0*03 

Procislon  Oscillator  Sehoaotlc  A*03 


Soalconductor  Chip  Spocificotlon 


APPENDIX  E 

*'AS  BUILT"  CONFIGURATDN 
OP  LOT  2 

XM587EI  ANDXM724  FUZES 


i  » 


lOt 


LOT  12  "E"  HEADS  AND  FINAL  FUZE 


"As  Built*  list  of  •itwblltt  and  plKo  ports  u»«d  In  tiN  build  of  Lot  #2 
E-Hoodt  on  controct  OAAG39-77-C-OOS6. 


Ptrt  HMfctr 

10990«SS 

109904M 

11711234 

11711240 

11711242 

117112S6 

11711268 

11711269 

11711270 

11711275 

11711276 

11711401 

11711402 

11711404-1 

11711400-2 

11711405 

11711406 

11711407 

11711408 

11711409 

11711410 

11711411 

11711412 

11711413 

11711414 

11711416-1 


PicUliP* 

Intorfaco  Hybrid 
MHOS  Countor,  NoMry 
Diodt,  Zontr 
Copocitor,  Cortatc 
Diodt,  Zontr 

MQA  5ca1tr/Lo«1c  and  0/H 
Fuat,  ET,  XN724 
Schwttic.  XM724 
Inttrtonntct  01 A.,  XM724 
ABS  MDld1n9  Coopound 
0-R1ng  Ortaat 
SctMWtIc  m587E2 
Inttrconntct  Diauraa 
Capacitor,  Tantalw 
Capacitor,  Tantalua 
RtaUtor,  Coapotitlon 
Diodt 

Host  Plug  Eltctronlct 
Cont,  Mott 
Covtr,  Eltctronlct 
Cup,  Orlmtatlon 
Printed  Miriny  Board  #2 
Printtd  Miring  Board  f1 
PM  Board  Aatta^ly  «1 
PM  Board  Aattt^ly  «2 
Ring,  Sotting 


iHYlitM  uttir 

H 

0 

A 

C 

D 

H 

E 

C 


M 

H 

« 

D 
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LOT  «2  *£"  HEADS  AND  FINAL  FUZE  (con't.) 


nziHU-z 

Ring,  Sttting 

0 

11711417*1 

Pad,  Contact 

0 

11711417*2 

Pad,  Contact 

0 

11711418 

Contact  Coll 

c 

11711419 

Strip.  Load  FraM 

c 

11711420 

8ob81n  Astaadily 

s 

11711421 

Mira,  Cora 

8 

11711422 

Dobbin,  Cora 

8 

11711423 

Cora,  Coil 

c 

11711424 

Transistor,  High  Currant  NPN 

F 

1171142S 

Sotting  Ring  1  Plug  Assanbty 

C 

11711427 

Pracision  Oscillator,  Hybrid 

1 

11711428 

Elactronics  Assartly 

H 

11711429 

Rasa  (iixtura.  Epoxy  Rosin 

8 

11711430 

Elac.  1  Nosa  Conf.  8  Assy. 

Y 

11711431 

Hardanar.  AroMtic  Aaino 

8 

11711432 

Potting  Conpound 

8 

11711433 

Fuia,  ET,  XN587  (lass  boostar) 

N 

1171143S 

Fum,  ET,  XN587  (Loadad) 

C 

11711444 

Washar,  Connactor 

8 

1171144S 

Potting  Compound 

- 

11711448 

Mounting  board.  Bobbin  Assy. 

• 

11711447 

Post,  Mounting  8oard 

- 

11711448 

Tronsformr,  Encapsulatad 

8 

11711449 

Ring,  Drating 

A 

11711450*1 

Ring,  Sotting  AtsoaOly 

• 

11711450*2 

Ring,  Sotting  AtsaMbly 

- 

106 


11711481 

1171M18 

1171S4M 

11720206 

11722488 

11728868 

N4S-S490 

NS9386-XX 


lOT  «2  "E*  HEADS  AND  FINAL  FUZE  (con*!.) 


Uirt.  Contact  0 
I^MKt  Switch 

Adhttlvo.  ftubbor  8 
Cuo.  Oootttr  A 
XM887  Eloct  Tina  Fuit  C 
XN724  Eloct  Tint  Fun  C 


Nathtr.  Norant.  •  Imul.,  Eloct.  > 
•0*  *1i»« 
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LOT  «  iiA‘« 


f 

j' 


i: 


“As  Sullt*  list  of  ploco  ports  *o<J  iHoo<>11ts  ustd  In  tht  build  of  tbo  Lot  #2 
5;  4  A  Nodults  on  cootroct  |1AAG39-77*C-00S6* 


Part  1 

Part  HAMCf 

n711726 

Pinion  No,  \ 

A 

11711727 

G^e«r  No.  3 

A 

11711728 

Ge«r  4  Pinion  #1 

- 

11720300 

r>  4  A  No<1u3« 

H 

11720301 

S  4  A  Module  Sub  Assy. 

B 

11720302 

S  4  A  Module  C«n 

A 

11720M3 

Upper  Otr  PUte 

C 

11720304 

Module 

- 

117203O& 

Rotor  Assembly 

C 

11720306 

Rotor  Body 

B 

11720308 

Whte)  4  Pinion  Assy. 

C 

11720300 

PaMet 

A 

11720310 

Lead  Cup  Assy. 

C 

11720311 

Lead  Cup 

B 

11720312 

Disc. .  Lead 

- 

11720313 

S  4  A  Module  Lower  Assy. 

A 

11720317 

S/B  Pin  Disc. 

A 

11720318 

Gear  Plate  Spacer 

B 

11720319 

lower  Plete  Assy. 

- 

11720320 

Pallet  SKaft 

C 

11720321 

Lower  Gear  Plate 

0 

11720322 

Spinlock  SN#fl 

- 

11720323 

lock  Pin  Oise. 

- 

11720324 

Rotor  Lock  Pin 

A 

110 


'S«7W326 

wmv 

11720378 

n?2()32S 

11720J30 

11720333 

11720334 

11720235 


LOT  #2  IvM'*  (eon't.) 


Lack  Pin  Spring  A 

Shift,  G*ir  A 

Splnlock  i.'ii)r'li40  A 

5pln1{)Ck  U 

Ptttor  Stvift  E 

RotPf  Coir  0 

Sitbick  Pin  0 

Sf'B  Pin  Spring  0 

Bottw  P1«t«  C 


LOT  «2  REMt  FITTINGS 


*At  lullt*  TUt  of  pitct  ports  «nd  •stenbllps  ut«4  In  tNt  build  of  tbo 
Lot  12  Roor  Fitting  attw^lltt. 


1 

Part  Mm 

Rfvljleo  Utttr 

NS27183-4 

Flat  Wathtr 

- 

NS51923-1Jfl 

Spi'ln^  Pin 

c 

11711478 

Dtft.  Block  Plug 

A 

11711728 

Load,  Firing 

5 

11718234 

t>ttonator  Clip 

A 

11720208 

Bootttr  Cup 

B 

11720214 

Ground  Pin  Clip 

A 

11720216 

Pcwtr  Supply 

P 

11720268 

Output  Ltad  As%y. 

C 

11720279 

DUc. ,  ltad  Output 

• 

11720280 

Cupo  Lead  Output 

A 

11720291 

Ptar  fitting 

H 

11720296-1 

SUi  Spring 

0 

11720298-2 

Blit  Spring 

0 

11720297 

Dutonator  Contact 

- 

11720298 

DttovMito*'  Block 

• 

11720299 

Dtt.  Cont.  Intulator 

A 

VI 722406 

Flac.  Oftonator 

A 

1122820 

Dtt.  Block  A%afat»ly 

B 

11722622 

SIftyt 

1 

11722838 

Firing  Lead  and  latUry  AittMbly  C 

11722803 

AdBttIva  Thtnwftit 

8 

11/26804 

Firing  Atsy.  Ltad 

8 

LOT  #2  HYBRIDS 


*At  BulU"  lilt  of  piKt  parti  and  aiiaably  drawinpi  mad  In  tha  tiulld 
of  Lot  *2  Intarfaca  Hybrldi  and  fraclilon  Oiclllatori  on  Contract 
DAA639-77-C-00S6. 


Part  1 

Draalno  Opicrlptlon 

Ravltlpn  LatUr 

10M5555 

Inttrf^acf  H^rfd  tircvU 

N 

11707396 

fom  Pott1n9  CcMupoynd 

1 

11711427 

PrtcUion  Oscillator 

L 

11711605 

Thlckfllm  Network 

D 

11711606 

Substrate 

A 

11711607 

Interface  Hybrid  ScNeeiatIc 

B 

11711606 

Interface  Hybrid  Atftead>ly 

F 

11711610 

Encapsulated  Interface  Hybrid 

1 

11711611 

Microcircuit  Visual  PequIrtMents 

A  4  01 

11711612 

Thlckflln  Visual  Requlrceients 

A 

11711613 

Seialconductor  Chip  Specification 

A 

1171)625 

Precision  Oscillator 

£ 

11711626 

Substrate 

A 

11711627 

Thickflln  Network 

6 

11711628 

Ih1nf11«  Resistor  Arr»y  11 

C 

11711629 

Thlnflle  Resistor  Array  12 

c 

11711630 

Precision  Oscillator  Assembly 

F 

11711631 

Precision  Oscillator  Scheewtlc 

B 

11711632 

Semiconductor  Chip  Specification 

A 
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LOT  Z  WAIVERS  AWO  DEVIATIONS 


OCVWLONS 


DCV.  f 

TITLE 

O-OOW-1 

of  vI'.mI 
Insptctlon  for  probt 
Uft. 

MIOW-S 

ioor  FUt1n9  intpoctlon 
ro^lroMfit  (ilUrMto 
Inspoctlon  aothod) 

tMXM-7 

UfMttrtiztd  oiMl  ovtrtizod 
SAA  covUjf  dtptht 

wvm. 

MAIVER  f 

TITLE 

M-OOSf-1 

Goging  ctntor  WUt. 
hUK  ■•tttr  goor 

W-OOM-S 

Nom  Plug  otMWbly 

Mort  tNon  0.012  In. 
b«lM  Nom  Com 

P/N 

DATE  SUWIHED 

11720300 
(SAA  MKlult) 

22  March  1977 

11720M1 
(Roar  Fitting 
•tttn.) 

17  NovonRwr  1977 

11722622 

(tltovt) 

3  January  1978 

P/N 

DATE  SUMITTEO 

11720305 

(Rotor 

17  JuM  1977 

11711430 
(titct  1  Nou 

Com  attoti.) 

1  March  1978 

ENDDC  F 
REPORTS 


i  i  e- 

i  ■  i 

f  i 

V  f 

h 


riRST  MTICU  Tin  RePORT 
DO  rOtM  U23  ITW  AOOA 
(WT  0001)  IMTDlPikCI  MYMID  (P/R  lORROtJJ) 
CORTTRACT  OAiCH-77»C-OOib 


mn  Mtncu  approval  urpu  tvst  rksults; 


8AHPU 

ACCEfT 

RIJRCT 

K)v 

TliT  iKi^rnw 

JIM 

JKL— 

JS^. 

DtraCTI 

Mgrottp  A1 

(iRtvrMl  Vimuil) 

11 

i 

;♦ 

0 

iM^rowp  A2 

(Op«v«tUit  fmtmmt9t9) 

138 

4 

5 

7 

•nggroup  A3 

(High  TMp^raturs  P«rforMnc«) 

7b 

1 

2 

0 

SttVgrovp  AA 

(Low  Twi^rAturt  HtrCorMUK*) 

2b 

1 

7 

0 

Subgroup  il 
(T«flp«ratiir«  CycU«g) 

7b 

1 

2 

0 

lubgroyp  U 
(IhAck) 

2b  , 

1 

2 

0 

(CMatanC  Accalaratloa) 

2b 

X 

1 

0 

Subgroup  M 

(High  To^otAturo  StorAgfi) 

2b 

X 

7 

0 

^bgroup  g5 
(UAd  lACogrfty) 

8 

0 

1 

0 

**  Migroup  M 

(Sot4«r«blllty) 


9b¥groi3p  cl 

(STMH  Cm  rir«) 


2b 


K  > 


!  j 


(  ) 


Wltst  ARTICU  TtST  HITOtT 
DO  row  103  ITIM  AOOA 
(un  0001)  uaCILUTOO  (r/H  117U427) 
COIfTtACrT  a^AC3f-77-C-0O54 


t^ttST  micu  ArmOVAL  SIHFU  TC^T  AESUUTS: 


SINFLE 

Accgrr 

99JICT 

NO. 

THT  MKHmW 

sm 

Jtti— 

stnsu 

Subgroup  Al 

(OparaCtag  Charactarlatica) 

159 

4 

5 

2 

Subgroup  A3 
(Currant) 

25 

1 

•5 

0 

Subgroup  A3 

(Elactroalc  Shlald  aad  Vlaual) 

19 

1 

2 

0 

Subgroup  91 
(Taaparatura  Cycling) 

25 

1 

2 

0 

Subgroup  92 

(Coaataat  Accalaratlofi) 

25 

1 

2 

0 

Subgroup  1) 

(Nigh  Taaiparatura  Storaga) 

25 

1 

2 

0 

SubgriHip  |A 
(Shock) 

25 

* 

2 

1 

Subgroup  95 
(Soldarabtltty) 

9 

0 

1 

0 

Atbgrf>up  99 
(Ltad  laCagrlty) 

9 

0 

1 

0 

Subgroup  Cl 
(Gua  fira) 

19 

1 

7 

0 

MOTI; 

unit  Nob,  91  and  W)  fallad  ch«  MBNlant  ^rcloii  th«  opararing  chamctcrlaticB  taat. 


Tno  ualta  falUd  cha  fraihock  Klrftroftlc  Tatar  rogation  ***  IMIC  Hub.  II  and  M.  Unit 
#91  ahoMld  Kaaa  Naan  aagragatad  out  aftar  tha  aablant  ;.ortloa  of  tha  o^aratlag 
charactarlatlca  tatc,  whlta  Unit  #99  vaa  daugad  aftar  gaaBlng  tha  luhgrmip  Al  taat. 
tha  Malta  vara  rarlaca^  with  Unit  lE^a.  1!I7  aad  159.  Unit  #^t  fallad  roat-ihock 
Nrlod  latarrogatioa. 


1. 


2'L  ^.ta^^LiilL  2 


DCAS  Rapraaantatlva 

Noaayva 1 1  (^alltx  lapraaantatlra 


man  Aniicu  insprcTioH  reiwt 
BO  rOOM  1A73  XTCH  AOOA 
9kA  MODUU  P/K  11720300 
OOmACT  DAM:3f-77*C-005« 


mtr  Atncu  lot  siu  •  806 


ClOBsIficatlon  of  Dofocto  tntfoction  lUtuUt: 

1,  IM  MMhilt  (Ltit  StCVotk  Pin)  (P/N  11720300),  lotpoetloo  Oporatloo 
#<M5t  mm4  03M. 


flUMinUi 

mk 

ftwoU  8t>t 

f  Pffnu 

moi 

Arotfig  (Low  Ltalt) 

.06 

006 

0 

mot 

AralH  (n(|b  Halt) 

.40 

006 

0 

KIOI 

lloo*ar«liii 

.04 

006 

0 

ino6 

lotLack  Pi«  Optra! Ion 

.AO 

123 

0 

mA  MoAulo 

(P/N  11720300),  tnaptction  Optratlon  #  033s  and  Q35S. 

Catowtaa 

moi 

Pifort^ 

Qwallty  of  Crlap 

l.O 

aw.iit  gist 

00 

»  Pe^tctu 

M102 

Quality  of  Sttkot 

1.0 

00 

0 

MI03 

Mas.  O.D. 

.63 

00 

0  ♦ 

ino4 

Mas.  Ui«tH 

.63 

00 

0 

NIOI 

Markina 

4.0 

00 

0 

fPoparattow  for  DtUvtry,  lotpoctlon  Operation  #  0)5S. 

Qatoa^lai 

flllKtA 

uwlt  silt 

Gt 

Safa  Poaitfon 

ton 

726 

0 

NIOI 

Markina*  Packina  ^ 

mot 

KtOl 

SSUU  (••*»*  A*pM,.bU 

mot 

Packina  ^ 

1.  First  ArtlcW  Affrovst  Sooflo  Test  Rtiultt:  (Hoto;  Tbo  PAAS  lotto  ¥tro 
ollooiioA  kp  HUL,  DCAS  and  Nonoywoll  Quollty  Ftprotrntttlvrt. ) 


yoat  Jitter  lot  ton 

UffTlK.tiU 

* 

f  JtCtfiti 

Jolt 

20 

0 

1 

0 

jMokla 

20 

0 

1 

0 

3*  Drop 

20 

0 

1 

0 

If 

60 

0 

t 

0 

Oatkack  pin  Ofaration 

00 

1 

2 

0 

Hoa-annlna 

00 

0 

1 

0 

•  Um  Limit 

00 

0 

1 

0 

•  Miak  Uoit 

00 

1 

2 

t 

FIrIna 

00 

0 

1 

0 

Arnfna  Dlatanc# 

43 

0 

1 

0 

A  Tilt  tmltt  voro  A«vl«te4  to  1.356**  Mot.  0«D. 

(1)  ormA  at  36.0  tvifit  at  loo  tooforaturo.  Anm4  at  H.i  lorMi  olioa  ro 

_  taitoA  at  low  ctoytoraiuro. 

T%ut  FcrforrwA  Vy  Ck>vrrnaonl. 
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mn  mticu  jMsncnm  tifott 


I  ji  t 


to  tmm  Wi^  mm  aooa 
um  ymuc  p/«  imoin 

OOMVIACT  DAI6S»-77*€-OQM 


First  ArtUU  Ut  Mas  •  32) 

A.  ClMClfCsAtiM  of  DifMti  iMfoetloo  MooUc: 

1*  tmm  Fittlot  Aoooiri^lF  (Y/V  11720831),  loorootloa  OforstlM  #0ft«0l 


CMMMlAa 

ci 

K»«ar  U  mJL  W>*il* 

Oil 

lOOK 

jMlgBijg  JIllMtB 

525  Ii/a  * 

in  hilly  tefo  lottos 

MlOl 

2.00>12  OM  nm«d 

«BS 

•0 

Wk 

B 

moo 

l.«00>20  mn  Ihnmt 

dB3 

00 

I/A 

« 

MOB 

l.MO  Nu.  DU. 

•B5 

00 

0 

MM 

1,700  NU.  Dta. 

.B3 

00 

0 

MM 

1,510  Nm«  IstnMlM 

•  B5 

00 

0 

MOB 

.BIB  Nm.  MmmUm 

•B5 

00 

0 

MO? 

1,*M  MU.  DImmUm 

.B5 

00 

0 

MM 

urMttB  Slot*  B 

triBtB 

.B3 

00 

0 

MIO 

FdoUIos  of  hwiof 
BOyyly  fim* 

.B3 

00 

33 

•BBB 

mil 

•213  Mbs.  Pooor 

BofFly  Flo  MUBt 

.B5 

00 

0 

miz 

iloet.  Pb  toot  or  Bo* 

^•lOtMICO 

.B5 

00 

0 

mi3 

^Fowor  iipyly  Boolo- 
toaco 

.B5 

00 

0 

mi4 

IBA  HoBolo  lorortoA 
or  Moolog 

108B 

525 

B/A 

B 

mu 

ilM  §tfTim  Xovortod 

or  MooiBg 

aB5 

00 

B/A 

B 

mu 

Firiog  Fig  Frooogt  or 
MBoiggt  OB  BfflloBBlo 

.B3 

00 

B/A 

B 

mi7 

Wgcoryroofgoti 

l.S(M)  III 

B  B  L  0  V 

B.  Firot  Brtlelo  BanpU  t^ot  Moolto:  (Motot  TBo  osriOM  tooto  vsro 

vltwioosB  By  I9L  or  DCAB,  stoag  witB  fc—yoll  QiMiilty  ■oyroiosCaittooo^ ) 


BgtBtyrBofgBBB  TbbC 

5  Ft.  Prof  TgBt 
(OrgfyBA  Om*  MB  Do«g) 

32 

TorgiiB  tBBt 

(MtBBtBgO  10  lg.U.10rBtsMl 
FPibb  BtCBggt  BMIbI  DtuflMB* 

gB«B) 

32 

BIbbI.  DbC.  OBtlatBiitB 
(2a0  -  ll.OXi.  BbCvbbb  FIbb 
•f  ggi  •♦•) 

32 

Bgtt«ry  BgBlBtggBB 

32 

(OrBBABr  tBag  lOOg  iXOgtgBBg 
FiBB  bbB  •-•> 

32 

FirUg  Tvat 

BA 

1  2  B  *• 


1  2  0 
12  0 

1  2  0 
0  10 
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*  Hot  •  Titts  4«vl«t9d  •ctording  to  Devlatton  #l>-0054»3« 

**  Tortw*  failur««  w«r«  th«  rw»t«  7.0  *•  9.>  l«.  IW.  for  thm 

six  units.  (10TR:  Thiu  it  «n  odvitory  ttfit.) 

UtitMd  nccordlng  to  MMI  #10300  vUh  lOOl  X*rty  tnopoctlon  ncoordlaft  to 
Wstvor  #V*00M-4.  loiMpoctlon  rovooltd  11  of  325  fuitt  vltH  luittory 
plti  to  Mting  coil  pro^lont. 

(A)  riro*fooc  drop  tttt  it  odvitory. 

DCAS  Xopretontatlvo 
Honoyvoll  Quolttr  ttoprotontailvt 


LOT  ACCEfTAUCE  TEST  WfOtT 
DO  rout  U23  ITPI  A002 


(LOT  0002)  tNmrACE  HYBRID  (F/H  10«90L»S) 
COHTtACT  DAAC)9-72-C-00M 

Lot  Acc*,taoc«  Tart  Raaultai 

Saapla  Acrapt  Ra]act 

No. 

Toot  Oooorlotlon 

Sita 

Ho. 

No. 

Dafacta 

Subgroup  A1 
(Kotornol  Viouol) 

IS 

1 

2 

0 

(1)  Subgroup  A2 

(Opnratlnt  ^^ronotora) 

151 

4 

3 

2 

Subgroup  A3 

(High  Tanporotura  farfomanca) 

2S 

1 

2 

0 

Subgroup  Ai 

(Lem  Tanparai  la  Parfomanca) 

23 

1 

2 

0 

(2)  Subgroup  il 

(Ta«paratura  Cycling) 

23 

1 

2 

\ 

Subgroup  12 
(Shock) 

23 

1 

2 

0 

(3)  Subgroup  13 

(Cooatant  Acralarat ton) 

23 

1 

2 

1 

Subgroup  14 

(High  Taapantura  Storaga) 

23 

1 

2 

0 

Subgroup  IS 
(Load  Intagrity) 

1 

0 

1 

0 

Subgroup  lb 
(Soldarabll Ity) 

a 

0 

1 

0 

(4)  Subgroup  Cl 
(S7ani  Gunfira) 

mrti 

23 

1 

2 

a 

(1)  Unit  Ml  r«tl*d  T*»t  VlOA  by  birin«  O.OIV.  cHit  of  th«  apcclfiv^l  U«tta. 


Unit  fnn»<i  Taat  VlOA  (0,2bV.  out  of  at^.)  and  Tmi  VUA  (0,1V.  out 
of  tp«c* ) 

(2)  Unit  f)3  fniltd  9  of  the  34  t««t«  condurtnd  upon  It,  non*  of  vblch  wrA 
Mirplnal . 
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2 


(i)  U«ll  Wi  tailed  5  of  th»  34  tmmtm  conducted  upon  it,  non*  of  which  wtrc 

Mrtlnal* 

(4)  'Hi*  •ighc  uatt*  that  f»il*d  (Unit*  134,  139,  143,  144,  147,  151,  153,  «nd 

161)  w«r*  du*  to  Mrginallv  low  voliag*  r*«dMit*  for  T*»t  V7a  or  V7C. 

Ml  unit*  w*r*  martlnally  low  by  0.21V,  or  I***.  U  can  b*  noi*d  that  * 

tot«l  of  36  unit*  w*r*  ■ubj*ct*d  to  th*  57wb  gunflr*  i*»i.  r*r  in- 

gtructlon*  by  HDL,  25  unit*  %f*r*  ••l*rt*d  *«  th*  r*qulr*d  nwipl*  btfor* 
po*t-flr*  •l*ctrlc«l  t**tln||.  Of  th*  38  t«»t*d  unit*.  th#r*  w*r*  14 
total  falluT**,  all  »t«*wln|i  frti®  falling  th*  t**t*^*nd  by  th*  •*««  wrgln*^ 
pr«ylou«ly  nantlonod. 


DCAS  RimstirrATivt 
HQurrvfLL  quAtm  amMWTATivr 
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urr  ACCIFTANCE  TEST  WOKT 
DO  TOfeN  ITEM  A002 

(U)t  ^im)  rtCClSlON  OSCILUTDE  (f/H  U7U427) 
COimACr  WUC39-77-C-OOJE 


Let  Acc^pt^ivcir  Ttfiit  Evaulct: 


TEST  DESCEirriC)h 

SAIVU  SIZE 

ACCCFT  NO. 

KEJICT  MO, 

NO.  omrrs 

(O  Subgroup  A1 

(Oparatloi  Charai tur iat Ita) 

m 

4 

S 

z 

Subgroup  A2 
(Currant ) 

23 

1 

2 

0 

Subgroup  A3  IE 

(Elaclronii  shlald  and  Vlaual) 

1 

2 

0 

Subgroup  ai 
(Tanp  Cv.  Ung) 

23 

1 

2 

0 

Subgroup  g2 

(Const.  Arcalrrat ion) 

1 

2 

0 

Subgroup  R.) 

(High  Tanp  Storagaj 

23 

i 

2 

0 

<;>  Subgr.>up  R4 
i Shock) 

1 

2 

1 

Subgr«>up 
(Soldarabi 1 Ity ) 

8 

0 

I 

0 

Subgroup  Rb 
(Igrad  Intagrlty) 

8 

0 

1 

0 

(3»  otip  Cl 

Mr  a) 

31 

1 

2 

0 

?«t)Trs: 


(H  Unit  Mi>.  t^o  failtd  at  Mibt«nt  tawparatur*  du«  a  Mirtiiially  hlfh  atartltti 
Unit  atartad  at  .027V.  htgHar  than  mk.  limit. 

Unit  ho.  3  failad  «t  471^^.  and  do#  to  Ita  output  voltaga  hatiii 

tnatfilnally  lou.  tha  unit  a  initput  waa  «  maKlMO  of  0.3V.  outaUlo  of 
ffpacif Ication, 

(2)  l?nlt  ho.  94  fallod  ahock  taaiSog  for  Ita  parlod  toini  margiMlly  oror 
apur illcatlon  dua  to  drill  by  .00)l>^X 

(3)  nn«  laat  vahlcla  vaa  not  racovarad  aftar  37ttti  gunflro  ta«t  at  H0t*«  whf  h 

rontaliMNl  fiva  of  tha  aampla. 


DCA3  EEFUrTimATIVK 


^iOhlTTWEtL  <jUAl.lTt  EmtSEJtTAnVK 
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LOT  ACCSnAMCX  TEST  KETORT 
DD  rORM  1423  ITIM  A007 
uMt  riTriwc  (r/n  it;202«i)  lot  i 
aWTKACT  IMUIC19-77>C-OOS6 


Lot  SiM  “751 

A.  CUootficotloa  of  Dofocto  Ivapoction  Roiultc 

!•  loor  Fitting  Aoooakljr  (F/H  11720291),  Inipoctlm  Oporatlon  #05-05 


Dtfncf 

ifik 

J 

laaDln  tilo 

Dofocto 

Cl 

Rotor  In  9bA  Modulo  In 
Fully  So(o  Fooitlon 

lOOL 

751 

H/A  * 

NlOl 

7a00  «  12  ims  tlirood 

.65 

•0 

M/A  * 

M102 

1.600  •  20  UnS  Throod 

.65 

80 

n/A  * 

K103 

1,M0  HOA.  Dio. 

.65 

SO 

M/A  ** 

N104 

1.700  Min.  Din. 

.65 

•0 

0 

Mt05 

I.SIO  Mix.  Intrusion 

.65 

60 

0 

NIM 

.611  Mnx.  Dlnonslon 

.65 

m 

Q 

M107 

1.634  Min.  DlMnsloo 

.65 

60 

0 

MiOt 

Vronch  Slots  %>sn  nnd 
Hidth 

.65 

80 

0 

HltO 

Fosltion  of  FcvMsr 

Supply  flr<s 

.65 

m 

0 

Min 

.2 IS  Mnx.  fouor  Sup  y 
rin  ML^iglti 

.65 

do 

0 

Min 

RtocC.  Dstonntor  Kosist 

-  .65 

so 

0 

nnct 

Min 

Fosror  Supply  Roilstnnco 

.65 

80 

0 

MU4 

S6A  Modulo  Invortod  or 

MtosliMt 

ifxn 

751 

8/A  * 

Mils 

Sins  Sprint  Itiysrtod  or 

Mlsstnt 

.t ) 

80 

M/A  ♦ 

MIH 

Flrlttt  fin  froiont  or 
Mt;.'>slnt»  ns  Applicoblt 

.65 

80 

M/A  * 

Min 

VotorproofMis 

l.5(3M) 

37 

A  ooft 

Lot  AcctpLMKtt  rurtctlcmol  T^it 

(ROTE: 

Ths 

vorious 

tosts 

voro 

wltMiPirJ  by  tXIA'i 

oocl  Honoywslt  (^lollty  Roprosontot Ivos .  ) 

lUt.CtKrlPUVO  j9EEi£_SiJ>l 

JS2jl 

(A)  S- Foot  Ti»»t  n 

1 

7 

0 

(pri'i  ^ 

i 

1 

1 

2 

0 

(VUK«tttn4  10 

in.  lb. 

Ti^»tiiton«l  Forr«  Vi»ho4it 

El4l«l  Diipl«r»iP^rtt ) 

KU«t.  D*t.  32 

(7.0  -  It.O  OKm 

1 

2 

0 

ftnn  and 

•4*) 

Eartory  M#9lst«nc«  37 

1 

7 

0 

(Ct'^Atvr  tUAn 

\00t  OhM 

i«(wMn  funt 

ond  *-*) 

Filins  Ttfft 

37 

0 

1 

0  OlMNI 
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tot  ACC  Tcrr  AtroitT 

DO  rOM  1423  ITCH  A002 

UAH  rmiMC  (F/M  11770291)  VCfT  I 

mtmcT  weiuiziisan - 


IQM: 

4  Mot  A|»pUc«blo  «  Pttvi«t«4  •ccorAlnt  to  D«vl«tioo  #D-00I$6^9. 

**  Mot  AfpUcablo  •  DovlotoA  •ccoHlog  to  Dovlattoo  #D-00!>6-A 
*40  Not  ApptUo^lo  »  Walvod  occorOtof  to  Valoor  #V-0(»A**6 
***4  Duo  to  tHo  Moor  Aooo«ibly  folllog  tho  uotor proof nooa  Inopoctlon. 
on  ootro  loyor  of  MTV  compound  uoo  opplloA  orouMl  tlio  too#  Oup 
output  Solo  to  ooouro  that  tSo  volt«  uoro  ooolod.  A  cooiporotlvo 
oti>4y  uoo  conductod  to  d^toruloo  tSo  offoot  tho  oddltloMl  loyor 
of  MTV  would  havo  on  output  dlachor$o»  This  woa  dooo  by  caoMiarlnM 
tSo  Conti  blaitod  Into  a  2024i^T4  oluaiitiwi  witnoia  block,  botwoon 
tho  coat  uolta  of  tho  DMC  lot  and  tho  teat  unite  of  tho  Lot  1  group, 
for  tho  DK»  lot,  tho  noon  dont  dopth  wot  .01711  In.  with  a  atd.  dov. 
of  .Oltl;  for  th«  Lot  1  group,  tho  aMo  dont  dopth  woa  .0095  In. 
with  a  ltd.  dov,  of  .017g.  Thla  tnfomatlon  londa  to  tho  coacluoloii 
that  tho  oddition  of  tho  MTV  loyor  ahoutd  not  affect  tho  function  of 
tho  oaploatvo  train. 


DCA9  Moproiontatlvo 

Monoywoll  QualUy  Moproaontatlvo 
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urr  AccKprA>*<'K  rK‘»T 
00  rotM  \uJ\  irrM  a^>o/ 

HEAK  Kinm.  (f/H  M7»‘o^qn  un  ? 

COKTkMn 

tot  Slit  -  ^32 

tot  5ll«  -  UAl  <m724) 

{2)  A.  CUiilf  lc«i  Ion  of  Dtf«rt«  inkpot  t  ti^ti  Hrn-li'*  I  't 

I.  Ettr  P(tttfi«  /u«*«bly  ir  K  |TiKr<’tt  ion  <>p«*riit  ton  *0\-(lS 


CATGCOttES 

miu 

Notur  In  S(iA  HiMuIr  In  f»'llv 

S«(« 

^mfw 

>UtL 

ittrtas 

O) 

Cl 

ItUT? 

'm; 

h 

n\u 

Eltfct .  Dvl .  Uti t«t  > 

6". 

0 

Hill 

ISjwpc  Supply  Ptiitt 

#.s 

«n 

U 

10 

MllA 

%A  Ho«lol#  invtprtri)  ftt  V|«*in|i 

\tyy 

<0 . 

n 

(1) 

HIO 

Hitt  tHi^rlnf  lnvri!»J  or 

il  ’ 

n 

Cl) 

M^^ 

flrtnn  Pin  frt«*nt  or 

fO. 

si; 

<1 

HI  w 

U«iL»rpro<fffv^'i9 

K'* 

i ' 

M 

(2)  I. 

CItif  If  U«l  ior\  i? 

f  tlwfvrti  Iniptr  r  l'.*n  Eriitt  H  y< 

XH . : 

\.  E#«r  rilttnf 

A»«*-st»ly  (f/H  n-7<v’'<l),  Iimprrt  i<»ii  oprt 

CATBL;OtIES 

imaji 

l^otor  In  'lAA  H^nlM***  i"'  li*Mv 

AUi 

‘‘AM  nr 
>i^L. 

(UC^) 

Cl 

lOWu 

1 ;  1 

1 

Hli: 

l?N 

0 

HIM 

>‘,»w4rr  Snoply 

MS 

(1) 

HlH 

A  Hulnlf  Tnv»*T^^ti  '^y  Mir, 

l(Mn 

MAI 

(1 

(1) 

HIV' 

AM*  Sprlni  lnv.orii»i*  4'i 

I’Al 

1) 

n\u> 

?  M  !nc  rtTi  »/ 

N^A 

N/A 

MIW  W*tfrpio*‘fn^«x  't? 


U 


2 


tOT  ACCrrrAHCt  test  REfOKl 
nKM  Kinim;  (r/N  U72029j)  un  2 


(1)  fmt  •grvvwnt  with  KDL,  a  lOCTX  visual  intpact Ion  waa  con4ocCa4  hf  IDL^ 
DCAS,  and  Honcywall  ^alliy  Eapratanr at ivaa  4pr&fi|[  Mar  Flttlim  aataably 
and  hafora  ataMna,  In  Hau  of  10(71  X-ray  (nipactlon  aflar  stakiaf  ta 
at>atd  up  tha  aanufactur  Inf  i«|>aratton. 

(2)  Fat  atrwaftant  with  KPL  to  ipaad  up  th#  Mamafactura  of  Mar  FlttliiAa, 
Dafartt  IU1  ihrouj^h  lU  of  a.4.S.i.A  of  Control  Oraatlng  117202FI  vara 
dalaiad  at  ladundant,  ulth  tnapacffona  far  tHa  axtarnal  Ifitarfaca 
charactar  t«i  tea  pavforiaad  at  tha  final  fura  lavat. 

(1)  lk*th  loti  aara  coadhlnad  fot  functional  ttitint*  A  rtvlaw  of  Saapllog 
flan  tSiil  with  an  AQ1.  of  l.O  ravaali  no  diffarahea  Mtvaan  tHa  ra^ulrad 
«a«pla  9ixt  t(  tha  loti  vara  apMf  or  coolilttad,  Tt  waa  oMtiially  agraad 
upon  by  Hor  ai^  MonaYutll  that  ipllttlnf  tha  lot  would  cauaa  a  radkwidaat 
functional  tail.  SifKr  tha  no»bar  of  avallabla  Rtar  rittin(a  waa  crlCl* 
tally  naar  to  tha  miahn  of  rwiaa  thwwywiU  waa  contractually  oHltgatwd  to 
dr  1  Ivor,  Kuh  partial  (Honaywall  and  MOt)  agraad  to  co^tna  tha  taio  auH* 
lots  and  to  aava  aa  luny  Mar  Flttlnga  aa  poaalHIt* 

(4)  utiartiva  ouU  waa  found  without  Spinlock  Spring  o«  114^4  Unit  vaa  raamwad 
froai  lut . 

DCAS  nCPPrSniTAITVE 
Ht^n^rLL  went  acmcseirTAtivR 
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/oT 


lOT  A(:t  errAN<  F  kkpout 

pu  nmn  i  inx  Af>o? 

HTMilHl  <r/N  lUJaiOO) 

oomiiArr  i)aa.i<*-7  7-< 


U>t  5U«  o  107^ 

A.  Cl4i«lf Ictftlun  of  p*f«ctv  tn«p*cllon  Ari»u1rM; 

).  SLA  Mintut#  (Ufi*  :{*tb«rW  t*in>  f/fi  tn<prct1on  «t; ion 

0O\  ^ 


m 

^U£C- 

P«,lg£.»  J 

nio\ 

AxplnK  iU-w  Miilt) 

I07e, 

0 

HJu; 

AxaiitK  <(UkH  t.linlt) 

/> 

KlOf 

Mon-Arolnit 

l<*7^ 

o 

2  .  V>A  >fc>auU 

AK«»«i>^iy  (r*)i 

ttiiprrf  ion 

<<f  ion  ^0^ -5 s. 

Cl 

mjL 

In 

!•  J  ffti 

Aotot  l*o€ltlon 

looa 

I07A 

0 

Hini 

i’f  Ctltaip 

Ko 

«o 

o 

(A^vlity  o(  stAlk»» 

1.0 

Ac» 

0 

HtO) 

f<<m .iXit  *  Mr  Dl*. 

nn 

0 

HU^ 

l^nuCh 

,^s 

no 

rt 

nxifS 

s»Clf*rh  fin  tlUV 

no 

0 

<r*rh4yu  i’in  ivprm  ion 

,«#o 

0 

K.nu 

HrrVfnit 

MO 

0 

rMiKlft^TUlY  Tr»l 

R««uU}>!  fNinK'  Tl’r  VJ»ri'Hi«i 

iPatf  wrr«  wItnpRtfJ  bjr 

ftA/>r 

or  In  A* 

s  nloftn 

vlth  lktn#yw«ll 

gitnlity  lv#!i.  > 


128 


muLi 

*  Tht*«  taiaflwt,  rAch  tif  which  w«r«  32  viiiti,  w«r«  to  SothAch 

Pl«  toitlng  At  boib  AO<»||'s  And  llOOg'*.  And  aIao  non-nnilnt  toott  At  1100  RfH'i 
Thv  ACCA^t  nunbAr  oml  rAjort  nuwb#r  iro  tho  aappa  for  AAch  AWifilA  of  32*  *n»A 
drfActk  m«Abvr«  IndlcAtAi  p««  cl»fArtt  found  In  oAch  crou^  of  12  unite  AAch 
lAit,  1.0. :  throA  grouse  of  32  for  SothAck  pin,  otc^ 

Tho  lou  tiupef Atuf t  CAitt  woro  conductod  tulco  on  th#  |ro«p  of  12  unttn 
gACod  for  thAt  funcliuriAl  toit.  THa  first  lou  tnnp.  toetn  uorA  hnltod  oftor 
20  units  hod  boon  luhJirctAd  to  spin  tsofi  And  tun  hod  sinAd  pronotursly*  Ai.  In 
dApth  tnvsttlgst lim  rsvAAlod  thst  th«  fAilurAi  uoro  ennsod  by  tuo  fsnUy  ataa' 


t29 


-  1  ■* 

coficamifif  thm  Spin  T«it  ri«tur«.  TUm  KvAlu«tlon  T9»t  flMtur*  h«<t  a  ealru** 
lAtv4  thr««i  titmt  Qf  •rror*in4uc«U  by  I  (th«  Slaut«t«d  Setback  fin  i#a« 
allowiit  lot  of  total  Rutor  radial  laovaaoni ,  flving  tita  Rotor  a  **baad  iCart'* 
to  ar«i  2)  tba  Rotor  waa  aobjtct  to  fait#  trlRRarlnt  of  tha  atop  alitnal  dua 
to  D.C.  coupling  of  tha  countar  utth  a  ph^to  call  in  tha  atop  circuit.  Tl>a 
problana  vara  corractad  and  tha  aaaM  ?%A  noduli*a  w«rc  aubJactaJ  to  ItM 
ta«|>aratura  apin  taata,  raauUlng  in  accaptanca. 

DCA5  Rapraaantati 
Honafvall  gualUy 


(•hxht 


Rapraaantativa 
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LOT  ACCCnAHCI  TtfT  tBIOKT 
DO  rooM  U21  tTiM  ton 

9kA  MODUU  (P/M  U720100)  UTT  2 
OONTIUkCT  DA4Clf-77-C-001« 

Lot  Sti«  •*  7Mt 

A.  Ctaialftcatlon  of  Dafacta  laapactlon  Maaulta; 


ShA  »«i><luU 

(!•■■  Satk«ck  P^n)  f/N 

U720100 

,  Inapactlea  Oparatloa  #0)-5t 

Cfiwiiii 

AdlSJLl 

MU. 

i—ii  rit 

OaCa^ta 

MtOl 

Arslni  (Luw  Li»lt) 

.04 

2041 

0 

H\02 

Ar«iAi  (High  LiHit) 

.40 

2041 

0 

NIO) 

Mon-ArMiog 

.04 

70AS 

0 

SkA  HoduU  < 

Aaaoiibly  (P/M  11770)00) 

Inapactton  Ogaraclon  \ 

P05-5S 

OVtMIllI 

MU. 

8mpii  im 

BlCWlt 

Cl 

Roipf  S«f«  INiVltlon 

100% 

2049 

0 

HIOI 

of  Crtttp 

125 

0 

K107 

Qu«lUy  of  St«k«* 

laO 

125 

'  0 

HtOI 

Ou(ild«  Dl«. 

.45 

125 

0 

M104 

Hok.  Ovorttll  L««igth 

.45 

125 

0 

HIO) 

Sotback  Pin  DUk  Stako  .b5 

125 

1 

0 

MIOA 

Setback  Pin  Of«r . 

.40 

125 

,0 

1 

ICOI 

Harking 

4,0 

125 

*0  * 

T«tt 

MatiUo:  (HOTt:  The 

vartoua 

taati  nar«  ^Unaaaad  by  HU*  or 

DCAS,  along 

nlih  HnnaywtU  Quality 

Sangla 

Arcapt 

MJact 

Tm 

t&ia  »laa 

-BOa  - 

Sacback  nn 

(•OOt)  •  32 

1 

2 

0 

l«tb«ck  Hn 

(U00«)  •  32 

t 

2 

0 

(IlOO  Unt)  •  37 

0 

1 

0 

Amktvnt  TMf.  krmin§ 

<Um  LIbU)  12 

0 

1 

0 

(Htth  Ltailt)  12 

t 

2 

0 

rirlnt 

)2 

0 

1 

0 
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T«tt  ftfcrtjtipn 

Saapla 

Star 

Accapt 

Rajtct 
Bfti  ■ 

Wi.JUds^i 

tow  Taaip.  Arning 

(Low  Llnlt) 

)7 

0 

1 

0 

**  (High  Llnit) 

17 

1 

7 

1 

Firing 

17 

0 

1 

0 

High  Tanp.  iUning 

(Low  Unit) 

1? 

u 

1 

0 

(Nigh  LHU) 

17 

1 

7 

0 

Firing 

17 

0 

1 

0 

Items. 

«  •«ch  of  which  wttt  17  untti,  w«rt  sulijorttd  To  Scth«<k 

Fin  t»«tlffi«  •  both  FOOg'i  «n4  l>00g*«,  and  alio  non-arnlng  taata  at  1100  RM*a. 
Tha  Accapt  Hmdiar  an<l  Icjart  Hbaihar  ar«  tha  aam  for  aach  aa«pVt  nf.12.  TImi 
Dafact  H»Bl>ar a  tndlcata  tha  dafarta  found  In  aach  group  of  17  unlta  par  aach 
tail,  i  a  ,  thraa  trf'Kipi  17  fot  *ialhach  Fin,  ate. 

T1>a  una  which  faiUd  tha  high  Mnlt  (adviaory)  apacl  flcatlon  of  tha  low  ta«pard- 
tura  araitn^  phaaa  during  lot  accapCaoLa  laatlng  waa  tailad  Iwlca  and  amad  at  #7 
ravoluttona  and  4A  raaotuMont. 


DiC  UXT  TtST  RtfOtT 
DO  VC«M  I4t3  irm  ID03 
mu.  tlXCTRCirtC  TIM:  MSI7R2 
OOimiarT  OMC3f-77»C-0034 


Mim  wtiuucnm  oaoor  miioiMirTAL  tut  msults: 


S4NrU 

AIM 

ACCEPT 

REJECT 

40. 

PEWCTS 

*  5-f4at  Drof  Taat 

(Dtagfa#  U  fiaa  41ffaraat 
ariantatiaaa  —  ona  far 
arlavtatlaa) 

5 

0 

1 

0 

7-faot  brof  T^“‘ 

(tbilta  all  cMtt  iLtfa4  la 

aiM  4nnp  Can,  all  baaa 

4ova) 

4 

0 

1 

0 

**  CrUif  Joint  Taat 

(TVUa4  to  Daotmetian) 

2 

«/A 

R/A 

R/A 

fottian  Cof  oMn4  baraalty 
(12  oactlona  no  nora  than  an 
Inch  on  anr  fact) 

2 

0 

1 

2 

WCrtK: 

*  Ulitt  •ubjjtttU  to  thm  fiv«  md  9«vMi-loot  4ro^  t«»t  ««r«  41iMft«ibU4  Attd 
to  Mk«  ivr*  fui«  «iMr«o4. 


Unit  #03347  wm  pullo4  to  o  tonttio  loo4  of  9.400  Ibo.  boforo  crlo^  tolluro.  Unit 
#03134  0*0  |Kslilo4  to  a  tonollo  loo4  of  4.940  Ibo.  i>«foro  crUif  falluro* 

Roth  Uniti  #05134  on4  #05347  onhlblto#  voi4o  in  tWo  Rotttot  cootROMn#  groator  than 
1/14**  Of  to  V*  lb  Howovor.  It  can  ba  boto4  that  tba  >rDl4a  vara  fovfi4  at 

tho  bate  of  the  flaotU  alactroatci  tovar  at  tba  folat  vbara  tba  fatting  caafoan#  li 
lnJocto4  into  tha  t-haa4.  Ho  vU4«  vara  fow#  arouv4  amy  of  tba  alactroalc  Rlaca* 
forta  an4  aiaanblf. 


0C4J  Rafraaavtatlaa 

WoaayvaU  Qnalttf  Rafraaantatlva 


dL->/SkLj  h/nhf 

T'6  '^^  /)/n/7)  ~ 
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\m  l  TrST  REfOUT 

EHvmowKENtAL  TESTS  fw  ricimr.  1 

njrr»  Kurttcmic  timi:  »oI7e*^ 

COHTHACT  DA/«TS‘'77*C-0056 
m*r»irir.ATioii  f20003 


LOT  1  CNtTUP  EMVUONHtKTAL  TEST  NESUITS: 

SAMPU 

ACCEPT 

itnjrcr 

m. 

nn  awmiBW 

•  s-rooT  D*or  tist  lO 

pmcTS 

0 

1 

0 

(DKOmO  m  FIVE  DlFFEREirr 
OmtWTATlOHS  TVO  PEt 
(milNTATlON) 


JOLT  A  JDHIU  TEST 

12 

0 

I 

0 

**  CRTKf  JOim  TEST 
(PiaUD  TO  DESTEOtTION) 

a 

N/A 

N/A 

N/A 

**♦  fOTTlNf:  COHP^NJNO 

PtmOSITY  TEST 
(U  SBCriONS  NO  MORE 

THAN  AN  INCH  ON  AMY  PACK) 

a 

0 

1 

N 

WOTES: 

♦  UWIT5  SWEJCirrEO  T(1  THE  FIVE  roOT  mof  TEST  AMD  JOl.T  ^  .U»H*LF  TEST  WFME 
niSASSCMBUD  AMO  IMSFE^'TEO  TO  HAKE  StHE  THE  FUZES  WWE  tT<AKMED,  iMSffrmOM 
IMCLUDED  CMBCK1NC  THE  SFINU>4'K:>  AMO  SEItACE  FIN  OF  THE  HODOtP.  TO  HAKE  SUEF 
TNE  EOTOM  WAS  IN  A  SAFE  POSITION,  CHECKlfT  THE  EUCTKIC  m:TONAn>N  NESIJTAHCE, 
CHEcEtNC  THE  EAnENY  NESI  inAm'E ,  AND  INTCNEor.ATim;  THE  E-HEADS  ON  THE  E-HEAO 
STA7U1N, 


^  ALL  UNITS  WERE  fUl.Lru  V^  CNIKP  FAlUmE.  THE  EIGHT  IWITS  FAtUO  ONDEN  A 
TENS1U  LOAD  OF  bSOO  TO  0)40  IMS.,  WITH  AH  AVEEAT.E  OF  79S7.S  LAS,  AND  STD. 
DEVIATION  or  b71.S 


ALL  IICHT  UNITS  EXMlilTED  VOIDS  IN  tMK  ^nTlNt:  aiMPOLrMD  GNfATEN  THAN 
l/U**UP  TO  1/4”  IN  DlM^rrCR  AT  THE*1ASE  OF  THE  fUTTlC  EIFCTNONlCS  OQVIA, 
AT  THE  POINT  WHERE  THE  POTTING  COHfOimD  IS  INJECTED  INTO  THE  I-NEA0,  ONE 
UNIT  IXNIIITtD  A  VOID  1/9”  IN  DfAHETER  NEAR  THE  OSCIUATOR. 


DCAS  NEPNESENTATIVE 

NONETVILt  gOAI^ITY  ErrUKSFHTATlVE 
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LOT  ACCKPTAllCt  TEST  UtmiT 
LOT  002  me  (OnriKOlMlfTAl  ONLY) 
mi,  ILCCTtONlC  TIHI:  »lSe7/«4?24 
MXL-r-4S7oo  L  41702,  ricum  2 
COimUCT  0A4C3Y-77-C-005f) 


mi  mVINONHINTAL  TtSY  IISUITS: 


TIST  DISatllTlON 

SAMPLE 

SIZE 

ACCEPT 

m. 

RBJECT 

NO 

rnnniK  oi 

DCrZCTS 

(1)  5-FOot  Drop  Toot 

(Droppod  In  Pivo  Difforont 
OriontatiofM  «  Ono  Par 
Oriontatlofi) 

0 

1 

0 

Jolt  and  Juoiblo  Tost 

6 

0 

1 

0 

salt  rog 

4 

0 

1 

0 

At)  untKi  Kubjvctttd  to  altSor  tH«  flv««fi>ot  drop  Co»t.  joU/Ju«ibl«  or 

•olt  fog  to«c  wor«  diiooiOttbUd  ond  Inopoctod  to  oMbo  »ur«  th«  fuv«i  woro  un- 
•raod.  Xfuipoctloa  includod  chocking  tho  ■pllnlocitt  and  fotbock  pin  of  tbo  94A 
Moduto  to  MOho  furo  tho  rotor  wot  In  a  tafo  position,  chocking  tho  oloctric 
dotonotor  roiiotanco,  chocking  cho  bactory  rooittonco,  and  oobjocting  oach  I- 
hood  to  a  att/intorrogation  otiiuonco,  using  tho  XObItl  F\ioo  Sottor. 


(1)  Tho  SbA  aodulo  contatnod  in  tho  fuio  aubjoctod  to  tho  oft  ond  doon  drop  Had 
Its  sotback  pin  rttrociod.  Slnco  both  spinlpcks  woro  still  ongagod  and  tho 
rotor  was  In  a  soft  position,  tho  fuco  uas  conoldorod  an  accoptablo  unit. 


OCAS  ginesniATive 

HONEYWELL  qOALITY  RKniE^NTATlVR 


Jhjht 


i^DiUarV  lOK  Jt'VAl.UATUKi  R^;l^)RT 

Fi)HW  142'i,  ITKM  AiKW 
iu;i;  6.  LOT  I  EMUAUS,  (P/N  lUlUWl) 

(X»KiKAt:T  |iAA^;j9-77‘(*-i>OSb 


TKt'  r  J TTM 

SAMPI.r 

aca  r.pT 

,No,,  - 

REJRi'T 

3\* 

NO. 

ngrrcTS 

(1‘ 

srut;Rovjp  ai 

(lujog  1  iwrout  (.<<  inanioni 
traiporaturr) 

10  . 

/ 

\ 

2 

0 

SUPUROUP  Al 

Hach.  ^lUr> 

IDS 

2 

d 

19 

()) 

si?hi;ROUP  A2 

(Umg  tli»*Mui;  ;<* 

♦  2'V.) 

2 

1 

(^0 

;UIP(;R<>UJ'  Al 

1  iimwiur  4 

♦  :"r) 

S7 

7 

1 

6 

suHURoitp  112 
(  Uu  rmal  Shtn  k) 

IH 

1 

2 

0 

<>> 

'h'f.i.Rtilip  lU 

Mcch^  Pular) 

Ih 

1 

1 

(b) 

siiHi^soui’  n? 

(10,l>00(t  Shotkl 

IH 

1 

- 

9 

SiflhiROUP  H? 

Hoch.  PnUr) 

Ifi 

1 

; 

0 

I^ITCT  ' 

iU  Unit  #1/  f.illr;!  Uur  50  le**:iKy  ^  lAp^ti  luu  .  I’nl  i  f70  f.ilJed  du#  to 

mAiKloiilly  U*nh  titrrroi  t»-itUog*  whtvli  tndtiair  a  rrA«.krd  trAnvfonwr* 

(2)  Ml  fAiluri**  vrr**  irt/p,;  AH  ffiiled  to  *ftrr  r#- 

pr.^trd  «*7Sg  pul««' 

C^)  I'nli  Ift')  (ullrd  d>ii*  ?n  >:i  n  ^l  J,y  hiRh  i  r»nMin;^  which  indicate 

n  tr;(ikrd  traniif*iiT*ri  . 

(f*)  rhi*  f^lturr  imnir  !i*i  6,  7,  and  9  w«ra  t if ac«tfd,  I, a.  •ora 

than  nnr  « I  im  ironic  i^npomni  lallril  In  rgth  of  I  hr  unit*.  Unit!  16 
and  t«*T(tinglly  f-iklrJ  ihr  Ump,  i  l»rout  protlon  during  tlactrlcal 
irptlng  (Trat  l.9h^.  rr  Inv#  nt  Igat  Ion  of  thrfr  uoltf  In  (allura 

analygliL,  thry  funtllonrd  pr<’prrly.  Klrtl  nuilfimction  can  b«  atcrlliutad 
tivbad  lonta^t  inter  facr  hrtwern  R-Hr«dg  *nd  cr*t  ^qnlptaant.  Unit  #26 
c'lf gftrophicallv  failed  t*‘»t  1.9H.  Failiitr  in  Mil  ataga  of  ItfOS  coimtar. 
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HOTtSi  (coot.) 

(S)  w«i  a  XH)8/  t;'tu  ad  whuh  aUo  U»  Itfd  ehr  473k  AMK. 

pull*  («lt. 


(yjALUT  DeMOi^STlAttOH  EVAUIATIOH  tktfO^T 
DO  roiw  un,  U¥H  AOOB 
U>T  2  K«MMOS  (P/JI  iUJUIO) 
iXmTHACT  DAAC19-/7-C  t>OS6 


TtSV  JTIOt 

fSMtyX  $lZt 

j^errt  NO. 

)iViKT.JR.- 

NO.  DirtCTS 

Subgroup  A'a 

(Lonit  riavouC  9  A»blttil 
T#«ip#raf  urv) 

ilOS 

1 

t 

0 

<l)  Subtroup  A1 

(A7^k  ?Wt'h.  Pul##) 

10* 

2 

) 

1) 

(ij  Subgroup  A. 

(tong  TiMout 

68*^".  -4 

S7 

■* 

T 

A 

( 1) Subgroup  A) 

(Uong  Tlp#out  ^ 

♦  7"c.) 

S2 

2 

1 

1 

Subgroup  Wl 

ShurV) 

11 

1 

2 

0 

( I )  Subgroup  11 

(4/Sg  H«t  h.  Pule^?) 

ID 

1 

• 

* 

(4)  Subgroup  1^ 

00,000»  Shock) 

11 

1 

2 

s 

tnSubgT«Kip  12 

(47Sg  H#rh.  fulatt) 

wnis: 

111 

1 

2 

7 

(1>  All  f«lL«d  iitiCtii  vt>ui4  4l«rh4ift»  iiTtap  tAfiiiiror  •ft#r 

r#p#iit«<l  iih<H  k». 

(2)  T>ii  vt  th*  fcmr  Mir#  It  firril  i«i  thr  ruu^^l«r /wNtory  (Unit 

s#Ti#i  ?io».  7on.  ;:o%, 

(^#  of  thm  fp«r  #xhlbt(#4  «p  ♦ntwrwtt  t#nt  f#llur#  %o4#r  I'pon  In- 
v«wctfi4itIon  In  rAllur#  An#ly«t«  Irtb,  thr  «#trinK  Tint#  «8V?m«I  nlrkrl 
rxlde  blrrdlng  thr<m||h  ftlnclnM*  <4uiilnt  p<»or  <nnt#i‘T  .:''Tn#«  (Unit 
UriMi  Ko.  AlhO), 

())  rvn  of  thir#  fjiltuT»«  Mrc  true #4  to  th#  •  ount#r/*c«anf  (Vsrlt  5«rlal 
%}tt*  mn4  On#  of  lhf««  uni  I#  f«il#4  h#c#u«#  of  o  cr«ch#4 

t.f«naforMir  (Unit  'S«rtal  Nn.  8106). 

<A1  Ihr##  of  fir#  f#Uur#«  tf«r#  tr#c#4  to  bad  /iic illjitiirK  (Unit  9#rlal 
lie#.  8^04,  90J1,  and  914f ) .  TWo  of  lAv#  r#llur««  w#r#  trarvd  lo  liao 
‘^tHinttr/iMMWQrl##  (Unit  V;#i^al  Hui.  900^  «nd  917)). 

-  ) 

DC*-!  DcrmMiATivr  w.,j  -f  S 

IWUnWlLl.  (JHAt.m  HCmSRWTATlVS  n  S'S~76 


LOT  MMIMT  XBSRCTIOM  tSOORP 
(JUKE  lf77  -  SRRNn  1977) 

nuWOCT  ODAUTT  tnCKT  MJA  ITM  AOOZ 
OOMTMCT  a«AC)9-T7>000$t 


A  total  of  422  )M724  (•iMaAB  wara  aaaapaMlatoA.  Ttio  (ollatrlat  flM)  tfiatTM 
dafileta  tha  jrlatd  at  aaeh  lupaottWtaat  e^ratloa. 
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(1)  flv«  t*lwad«  l«it  durlag  poctl«t  proc«««^  foMr  of  vMch  •ihlblt«4 
44Mi«4  0*rlntv  4nti  o««  of  which  w«i  ovor  pott«d« 

(2)  wtro  r«J«cto4  hy  tho  awlOMtic  fvio  c^ot  ■t4Clo«, 

O)  A  total  of  32  l«boo4«  woro  rojoeC»4  for  variout  Mchoaical  roaaoaas 

a)  fivo  t*hoada  had  aoaa  plafi  bolow  .012  or  «01B  abovo  otlvo. 

b>  0mm  I*htad  travolor  waa  aiaalat. 

c)  lowoa  K•*hoad•  aahlbltod  JaauaioB  contact  colH. 

4)  tbrao  B*Hoada  had  pottlni  aatartal  nora  than  .E)U  In.  boloa 
aorfaco  '*Y'*  In  cantor  fit!  tuba, 

a)  1)  I^Haado  had  polttna  akatarlal  m  am  than  .ISU  In.  balow 
atirfaca  'T*  In  aaaU  fill  tubaa, 

f)  Tbraa  &*haada  awaadad  .472  tn.  tanith  mkImm  froM  oftlva 
iaaar  lip  to  nrlantatlon  cup  avrfaca. 

(4>  Bi  ■•haada  worn  raaarrad  dua  to  cracba  In  tha  aaicapaylatad  tranaforaar. 

Sia  K^haada  froca  thia  miMbar  wara  alraady  rajactad  for  mchaotcal  raaaona. 

(3)  Sin  pood  K*haa4a  aara  aat  aatda  for  tha  LAT  aaMpla^ 

(6)  11  faaaa  rajactad  dua  to  aatlnp  problataa  batwaan  tha  battary  ptna  and 
l’•haad  cimtact  cotia, 

(7)  Ona  fvta  rajactad  by  fnaa  sattar  wfmld  not  aat  to  point  datonatlon. 

(•)  Thraa  pood  fuaaa  drawn  at  raadna  frcM  OPC  lot  to  anpplaaiant  tha  total  of 
Xi  fnaaa  rajactad  in  Itaai  (b)  and  (7>. 


LOT  auWIMty  IHSKCTIOM  uooto 
(StPTBOIt  1977  •  NOVBOn  1977) 
mODOCT  qUAtm  ukkt  data  itw  aoo« 
OONIIACT  DAAC)9'77-C-003A 


A  total  of  waJK'i  K-hoada  paatad  alactrtcal  poat'pot  taatiag.  TIm  followlag 
riaM  dtairaai  doplcta  tha  ytald  at  aach  laapacttoa/taat  ata:ti>e; 
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(I)  lOTAL  or  Km  (7)  l-KMM  UDlt  MJICTCD  nmiMC  TMI  MCCNAMICAL  rDST-KTr  IN- 
mcnoM.  Au.  sms  (7)  I'Wum  could  mot  sk  matcmid  vrtM  tmir  umqat 
mnuR. 

(7)  A  TOTAL  or  M  K*IKAM  WOUI  SORTtO  nOH  TK  LOT  rOR  SSMllITIMC  CRAOSO  TRAMS- 
rORMR  OORRS. 

(})  rtvi  (S)  rum  nirb  rrjictid  Arm  hinc  crinko  recauk  or  tw  pouowinc 

RRASOMli 

A)  TWO  (2)  R-MUM  MAO  DAHACED  SCTTINC  RING?!. 

R)  OHt  (1)  rUEE  HAD  AM  ALREADY-USED  SERIAL  MO. 

C)  OMi  (I)  FUSE  WAS  0/S  OR  THE  1.76  UtNCTH. 

D)  ORE  (I)  rUU  EERIRITED  DANAT.ED  THREADS. 

(A)  A  TOTAL  or  l«  rUUS  WERE  SORTED  rRCM  THR  LOT  ATTEM  X-RAY  ANALYSIS  FOR  TK 
rOLUWTMC  REASOMS; 

A)  TWREE  <)}  FUZES  OOHTAIKD  RATTERIES  WITH  LOW  SOLDER  FILLED  FINS. 

R)  SIETRSM  (16)  mZRS  SNOWED  NATINR  FR0RLO1S  UTVREM  TK  RATTERY  FINS 
AMO  t~HEAD  CODTACr  COILS. 

(S)  FOUR  (A)  rUUS  WDUID  MOT  SET,  TWO  (7)  OF  WHICH  RECAUSE  THE  OGIVE  HAS  OUT-OF- 
TOURANCE. 

(R)  TWO  (7)  GOOD  FUZES  WERE  PRAA/M  AT  RANDOM  FROM  THE  DELIVFRARIE  707  XMTR?  lot  I 
UHITS.  TME  REST  OF  TW  FUaS  UKD  FOR  DESTRUCTIVE  TESTIMT.  HERE  DRAWH  FROM 
IT»S  (1).  (4).  AMD  (T). 
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LOT  SlMtAKY  IMSPKCTKII  UCOK0 


(OKCMiSft  1977  -  MaCM  1976) »  LOT  I 
rtOLUCT  QUAUTY  U90tT  DATA  ITW  A002 
COmUCT  DAAC39-77-€*0094 

A  total  ol  2421  1106762  l-HaaAt  wart  aubjactad  to  llactrical  Daac^Dot 
Taaclof,  Ttw  follovini  flow  diaKvaa  da^tcta  Um  jriold  at  aacli  laa^tlaa/ 
taae  atatioa. 


())  45  UQttt  war*  rajactad  th«  ••tting  ring  Mttvbly  bclag  b«lo« 

thm  .OiX  Ml«v  flugb  tolarMc#  to  thm  tig  of  tho  nooo  coot. 

(4)  5)  OKirgluo  yoltt  worn  r— ovtd  froa  lot  duo  to  tho  fhortogo  of 
roar  fltcliigf.  YKo>  iforo  dio^ood  of  M  folloai! 

o)  41  to  bold  roo«. 

b)  10  wood  00  obocb  congorliona  ioaglta  to  ooo  if  t]>oy  oould 
foil  ofcor  i5,000g  abocb. 

(5)  24  IM724  fuooo  wtro  built*  ioogoctod*  ood  oblggod  oo  o  oublot 
of  tot  2  Fuoo  dolivorg  ro^ulroBOoto*  for  ogoclol  bolllttlc 
tootlog  ot  tbo  fmm  toot  facllttg. 

(4)  A  total  of  47  fuooo  uoro  rowiwd  frooi  tho  lot  for  tho  folloulog  roaaooa: 

a)  1  bad  no  oloctrlc  dotaonaor* 

b)  37  hod  Inaufflclont  bottorg  gin  to  contact  noting  coll  contoct« 

c)  f  hod  no  rocord  of  bolng  I^Eofod. 

(7)  A  total  of  47  Puioa  voro  ronorod  froai  tbolot  for  tho  following  roaaoof: 

a)  31  tOM  aa  ooto  4b. 

b)  34  oono  ao  noto  4c. 

(•)  4  unltt  uoro  ronovod  bocouao  of  tho  folloviog; 

a)  1  oahaodod  3.74  naa.  ovoralt  longt^  aoatlni  ahouldor  to 
nooo  cono  tig. 

b)  1  woo  nlialng  1.400  •  20  uoa  throad. 

c)  2  would  not  aot  and  Intorrogatt  grogarlg. 

(9)  10  unit*  wora  ^d  bocauao  of  tba  following: 

a)  1  anno  aa  noto  tc. 

b)  9  had  nlaolni  travollara. 

(10)  i  XH547  and  9  XM724  fuioa  woro  drown  fron  lot  for  doatructlwo  toating. 
15  art  roguirod  whllo  2  aro  agoroa. 
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APPENDIX  G 


FAILURE  AND  ACTION  REPORTS 


HoiwyweR 


FAILURE  ANO  ACTION  REPORT! 


Hpntj^n 


@587 


Conit«nt  Acctltratlon 


Filltd  )ot  acceptance  altctrlcal  test 


. .  »a  ••• 

iQ 

«0 

vD  VUM  tM 


The  failure  wm  verified  and  the  Interface  wai  opened.  The  cause  of  the 
failure  «as  a  broken  bond  wire  on  the  CiaUter  of  Q6. 


Interface  Hybrid 


1099045S 


IMonewU ! 


4i« 

rt  vT  h«  IT 


Thf  unit  oprralrd  (r>or«Mnjr;  how^vfr,  Intfrnil  visual  fourtd  a  llf'ifd 
bond  on  capacitor. 


FAILURE  At®  ACTION  REPORT 
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MjM4fU4»  1#  NOM 

Failed  lot  acceptance  Tfst  VOA 

1  —  Vi3^if  1  _ _ _ ICMiRMr 

IV  unit  oprritpd  nom^lly;  )h^  f^iturr  coi^td  not  bf  vrrifird. 
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Mo  rorrrrtiv»  #ct(on  poikiiblp,  ^Ince  th«  failure  could  not  be  verified 
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FAILURE  ^ACVON  REPORT 
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F^lltd  mit\tr\X  el«ctric«U  but  now  worts  ^n  a  br««<lbQ«rd  *0  nn<^i 

vQ  nmm 
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»a  amwp 

I  a  «iwft4 

aO  wwIm 
fQ  *mkm 
«Q  Mm 


Tb«  unit  chH.^%  out  good.  The  fellure  could  not  be  duplicated. 


No  corrective  action  possible  since  failure  could  not  be  duplicated 


HaneyweR 


FAILURE  AND  ACTION  REPORT! 


Hytortd  Otcm^tor 

f0lo\mx 


n7n4?7 


Mirrv  Dtipond 


I  Lot  \  Acc«pUnc«Tttt 


F4lWd  flfctrit*!  pr<*%hocU  Xt\i  but  operates  now. 


Uhtt  chfcfc\  out  9ood.  The  failure  could  not  be  duplicated^ 


iQ  taa 


ho  corrective  action  possible  since  failure  could  not  be  duplicated. 
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fO  9^ 
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FAILURE  ano  ACTION  REPORT 


t^wmtrn 


Th«  ¥W  coflflniied  In  the  KA.  L«t*  Tht?  o%cin«tor  output  wn  found 

locked  it  -?3.S  volti.  With  «  Mib^iltute  ovcitlilor  the  fuxe  functions  nomilly. 
The  osclllitor  nis  opened  to  determine  the  ciuse  of  fillure.  Multiple  lead  * 
wires  were  found  orokm  in  the  osrlllator. 


PMB  At%v  No. 


Reolice  the  present  oscillator  with  an  oscillator  that  does  not  have 
bond  wires  in  the  lon^  term  solution.  In  the  short  term  redijce  the 
shock  value  to  a  wire  realistic  level. 


w  ar  f*m 


Th#  fu»f  tilled  to  »et.  Oorlnj  the  progrwlng  cycle  «  negative  voltege  filled 
to  appear  on  A?  pin  9.  TMt  eat  cauted  by  a  defective  Interface  nblch  Mas 
r«nvod  and  confirwd  bad  on  tbe  production  test  set.  The  InterfKe  Mat  opankd 
iiHf  A  llfttd  bond  it  CK1  found. 


FAILURE  ACTION  REPORT 


Lot  Acctptonct  Tf%ts 


TM  fuw  w»11  not  stt  or  run. 


Tv»  fsiiiir*  dimlicitcd  in  thf  Thf  oscilistor  found  locked  et  *?3.5 
«nl  nlJ  Ilo^ll,  .ft*r  *  neu  o.cill.tor  ,ub,t.luted  Into 
t^  circuit.  The  otcHUtor  ues  opened  to  determine  the  Tajlure  cwte. 

Multiple  broken  lecduires  end  <  lifted  bond  »*ere  found  in  the  o$cil1*lor. 


11711413 


Replace  the  present  osciHetor  uilh  en  osciHetor  that  does  not  h«»e 
b^d  wires  is  the  long  tern  solution.  In  the  short  tern  reduce  the 
shocli  to  «  "<orc  retlKlk  level  of  ??,0(>0  9s. 


tea 


failure  mo  ACnOA/  REPORT 

pSraSWnBS - irwcu; - - pannr - nccnc - 

_ I  f  ^  . 

HoncyMlI  JW87  wSrrjT  Oliaand 

•narsasBa - ‘^JcagaMgada - Hfia»i4jg!icBu"**‘ii 

Shocfc  Tt«t _ I  Lot  Acceptance  Te»l»  I  I 


The  fuie  will  not  set  or  fiin. 
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iQ  Mil 
•  O  mmrn 
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The  failure  was  Oupllcited  In  the  Tab.  TT^e  otcllTator  was  found  locked  at  0.0 
volts.  The  fuie  fta^ctloned  nomally  after  a  new  oscillator  was  substituted  Into 
the  circuit.  The  oscillator  was  opened  to  detenalne  the  cause  of  failure. 
Several  broken  bonds  were  found  In  the  oscillator. 


PW8  Assy  ho.  1 
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Replace  the  present  oscillate?  with  an  oscillator  that  does  not  have 
bondwlres  Is  the  1009  term  solution.  In  the  short  terei  reduce  the 
shock  value  to  a  laore  realistic  level  of  22»000  9s. 


1« 


FAILURE  ACTION  REPORT 


The  failure  was  duplicated  In  the  lab.  The  oscillator  was  found  locked  at  -PI. 3 
volts.  The  fu/e  functioned  normally  after  a  new  oscillator  was  substituted  into 
the  circuit.  The  oscillator  was  opened  to  determine  the  cause  of  failure. 
Several  broken  bon(h«1res  and  a  lifted  bond  were  found  In  the  oscillator. 


Fwe  Assy  ho.  1 
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Replace  the  present  oscillator  with  an  oscillator  that  does  not  have 
bond  wires  Is  the  lon9  term  solution.  In  the  short  term  reduce  the 
shock  value  to  a  more  realistic  level  of  ??,000  gs. 
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FAILURE  *No  ACTION  REPORT' 


fuM  io  Sft  Ourtnq  th^  progrwninq  cycle  a  Urge  voltage 

falltd  to  on  Kc  pin  thu  wm  v«u%ed  by  a  defective  Interface,  i^kb 

wa%  rtaovtd  awd  conflrwtd  bad  i>n  the  production  test  set.  The  Interface  was* 
opened  and  a  Hfted  b^nd  at  CPI  was  foieid. 


FAILURE  m>  ACTfON  REPORT 


Post-Pot 


Th«  fwie  f*Me<!  to  pro^riM. 


The  failure  tfis  confinvd  In  th»  lab.  Two  problam  In  tK«  fuiv  ««tnv  1to1attd« 
The  reset  delay  puUr  on  A1  pin  S  «at  not  present.  The  other  problm  eat  that 
A3  p)n  6  breaks  down  at  4  volts.  The  Interface  was  resoved  and  confined  bt^ on 
the  production  test  set.  The  protection  diode  on  pin  6  of  A3  could  have  been 
blown  because  of  a  static  discharge  during  the  failure  analysis.  The  Interface 
was  opened  and  a  bruken  lead  wire  to  capacitor  Cl  was  found. 


Continue  loot  screen  after  post-pot. 
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FAILURE  At*  ACnON  REPORT 


ctpt«nc«  Tfslt 


7h#  fult  falU  to  progriB, 


Quality 


Tht  fallurt  «a%  conflnaed  In  th«  F.A.  Lab,  Tht  failure  of  INi  counitr  to  provide 
m  «r«i  %lgna1  during  prograeplng  prevents  the  fufv  fro*  lotting;  hoiievcr»  the 
counter  doti  provide  m  ana  signal  during  a  real  %\m  r\m*  ThrouA  M  exMlnatlon 
of  the  output  of  A3  pin  4  It  was  determined  that  stage  HI  Is  Inltlallied  In  tite 
<tn>ne  state.  This  delays  the  arm  signal  output  two  scaler  counts  tdilch  prevents 
the  rule  from  setting. 
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The  counter  Is  Government  furnished  material*  HOi  Is  responsible 
for  corrective  action  on  the  counter. 
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MinACmN  REPORT 
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Lot  Acceptiinct  Tosts 


The  fuie  not  "et  or  run. 
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40 


fhi.  f*nure  wis  dupHtited  \n  th*  lib.  Th«  fure  drirt  over  ^ 

.rTs’loC  'ThTHgl^curr^orr.:  ;„'trK.d''to  tb.'a.unter. 


The  coonler  H  Governiient  fumUhed  i«terU1.  HOL  <»  re»P0M<b1#  for 
correct «ve  ictlon  on  the  counter. 
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FAILURE  and  ACTION  REPORT! 


Harry  OiMond  Labi  DM639-77^-00S6 


lot  Acctplaiict  Tttti 


•!  NUMii 


Tbe  fuxe  will  not  set  or  ri«n. 
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the  failure  was  duplkated  in  the  lab.  The  fuic  draws  high  currtfit  9?0  laa  at 
-1.?  volts.  The  fuxe  draws  39  aia  using  a  substitute  »?5  volt  $wwer  supply.  The 
high  current  was  Isolated  to  the  counter. 


A3  1 


The  rounltr  Is  Goverrwent  furnished  iNiterlal. 
corrective  action  on  the  counter. 


HOI  Is  responsible  for 
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Post -Pot. 


FAILURE  AND  ACTION  REPORT! 


iHtrry  OtMnnd  Ldbl  0MG39-77-^S6 


The  cupK^or  voltage  U  only  -13*8  volts. 
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Quality 

the  r>ose  con#  was  ravovtd  and  Dm  ladder  exooied.  The  rfoulaUd  '  yoltagtjMat 
Measured  at  -2Z.?  volts  with  a  capKltor  v^tage  of  -iB.lTvoiis.  ladder  f3  was 
severed  which  Is  the  Inpact  switch  Input  to  the  Interface  hybrid.  The  capacitor 
voltage  returned  to  normal.  The  failure  cause  Is  a  leaky  Impact  switch. 


•mm  HilW  n*  -  MM  1 

Iwpact  Switch _ I  1  iTiA 


The  !ia;>act  Switch  Is  Government  furnished  material.  HDL  Is 
responsible  for  co»Tcctlve  acilon  on  the  lapaci  Switch, 
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FAILURE  AND  ACTION  REPORT 
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H«rry  D1w>nd  Labi  DAAG39-77-C-O056 


Th9  t'uit  failed  to  set. 
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the  fu/e  Mould  not  set  on  ^he  autoMilc  t«$t  eoulpMont;  bOMCver.  U  woyld  proffiM 
properly  on  the  Rianual  test  set.  After  cleanin9  the  contact  rings  the  unit 
functioned  properly  on  the  autoaNitIc  tester  on  an  Intermittent  basis.  The  con- 
iKt  rings  and  pad  provide  only  an  Intermittent  contact  due  to  a  black  contamlnent 
on  the  surface.  An  analyst!  failed  to  find  any  contimlnenV  capable  of  an 
Intermittent  contact  failure. 


Mose  Plu 
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The  root  cause  of  the  failure  could  not  be  determined;  therefore 
the  only  corrective  action  Is  to  change  the  softaare  of  the 
autoamtlc  tester  to  alert  the  operator  of  a  possible  contact  problem. 
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FAILURE  and  ACTfON  REPORT  r; 
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Ne  tormlivr  action  iwxK^it)1r 
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FAILURE  AND  ACVON  REPORT  r“;»T 
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^  MLAfM 


Thi'4  unU  filled  it  1.?  volts  during  tests  it  HPt  ,  U  wiS 
9Q0d  it  1 .S  volts. 
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tQ  iuw«M 


The  fu/e  wi\  tested  ind  checked  ^ood  In  the  F.A.  Lib.  Ihe  fo/e  «is  subjected  to 
H  IhrnMl  cytlrs  ind  U  Still  checks  ^ood.  The  fiilvre  could  not  be  dupllcitfd. 
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Tbt  ffttlurf  mt  dupHcAltd  tht  ?«b«  To  dtttmlnt  tht  caust  of  faUtfre  tht 
polttn^  was  rtnovtd  \n  stltctod  arrai.  MUtr  the  rtaoval  tht  failure 

Chanel  Tht  fwit  now  trrortO  at  tht  i«td  of  tht  pro9ra»  cycle  fnittad  of  near  the 
btoiwiin9.  Alio  in  ntiovin9  the  potting  thr  output  stage  of  A3-6  uai  dMMd. 

ThU  pin  not  breaks  dom  at  a  •?  volts.  This  is  the  cause  of  the  present  failure; 
therefortg  tutpt  for  tht  bloun  output  43-6,  the  fuit  functions  nomally.  The 
fuie  was  theniNil  c/c1td  several  tines  trying  to' induct  the  orginal  failure  with* 
out  success. 
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FAILURE  Ate  ACTION  REPORT 


i _ 

s.  , 

<  it  Ir*! 


- 


% 


5pcM  d  anaoBCC 


«*v  lun 
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APPENDIX  H 

TECHNICAL  DATA  PACKAGE 
ON  HYBRID  OSCILLATOR 
AND 

INTERFACE  UNIT 
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INTERNAL  VISUAL  REQUIREMENTS 
FOR  HYBRID  MICROCIRCUITS  FOR 
SHOCK  APPLICATIONS 
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SCOPC 

doctMnt  tHf  r«quir««tnt«  for  tH«  vUuil  •Ktainttlon 

•Ad  KC0)t«fKt  crU^U  for  KyOrld  «1croc1rcuUt  inttftdtd  for  ui«  <n 
30,000  9  Shock  Apoitcatlohs. 

<hiryo%f  -  Th«  tnltnt  of  tht»  Oocua«ht  ii  to  oitobHfh  crittrU  for 
•iiainTog  tht  1nttrn«1  ««ttr1iU,  construction  and  «oHt«onth1p  of 
f'roclsloo  OtcHUtor  11711427  ond  IntorfKt  MyOrld  Circuit  10990455. 
This  doctMot  Is  ti«1l«r  to  MSl*STD*083,  Mtthod  2017  ond  mIII  bo  usod 
prior  to  c«pp1r>o  or  fAcoosuUtlon  to  dftoct  «nd  oMalnitt  dtvicos 
wUh  tntornil  dcfKts  whtch  could  lt«d  to  dtvlct  fillurts  1h  norsil 
ipplICiHon. 

*j>9HCA$lE  DOCQWChTS 

Th«  follCMlno  dOCg«tots,  of  th«  Usut  In  tfftct,  fom  s  p«rt  of  this 
doc\mnt  to  th«  tKttnt  sptcifltd  hortin. 
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^rocislon  OscilUtor 

httwrSt,  Thick  flln,  VUu*l  r#r,w1rt«itnts  for 
Inttrfacf  Hybrid  Circuit 


Hitrotcoofs  uUh  th«  cMiiOillty  of  MX  to  70X  wipnif icition  (1o«f 
Mi^nif icatlon),  snd  75X  to  150X  «opn1f icatlon  {hl9h  wupnlf Icatlon) . 
A  microicopt  with  iKiqniflcatlon  of  lOX  «4y  bt  us#d  for  4  ^tntril 
oytrvifu  fnsooctlon. 
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3.2 

3.2.1 


3.2.2 


3.2.3 


3.2.« 


3.2.3 


3.2. 5.1 


til 


toyal  -  Vhf  4tvlcf  uliall  ba  a  ^5^ 

Q&fir^tlont  wUliln  th«  tcatio««  Mft  to 

coi^pllanct  «Uh  tbt  rtqgirfanta  of  iht  apoMcabU 
*ctl¥«  dtvUftS  shall  b«  txaplfiod  to  accoroooct  «Uii  *ara  5  1 

FaaiUo  chip  coapOPtnts  than  5«  lotpoctoa  m  accorponct  >ara 

3. 2.5. 2.  Thlc^  and  thin  fM«  ntt«oris  than  ba  taav^naa  i-'.coroaHca 
with  Fara.  3. 2. 5. 3.  If  a  ipaciflH  visual  ^nspaci^oa  u  .oa^Mct 
with  circuit  (Ittlfn  topolofljf  or  constmct ion,  aocw— nt#o  Tw« 


dtuica  docoPtntation,  tha  lattar  than  pravctr 

^utnct  Qf  Inspytly  •  Tha  ordar  in  which  crUaric  ^ra  a^ata«taa 
Is  not  a  raqwif^  oroar  of  txa«l 


^ara.  3.2.5.1|  3. 2.5.2,  3. 2.5.3  «ay  ha  parfo^M  prior  to  6^^^ 
or  suhitratt  attachaant. 


ch«o. 


Iwy^tlon  Coht^l  -  In  all  casts,  ataaination  prior  to  f^na^  orataa’ 
Tnspactlon  shan  ot  parforaad  unOar  tha  \aat  Quality  proprpa  tMt 
It  raquirad  at  tha  final  prtsial  Inspaction  station.  Cara  shai^  ha 
aiarcfitd  aftar  impactions  par  3.7.2  to  insura  that  oaftcts  cv-aatad 
during  subsaquant  handlinq  will  ba  dalKtad  and  'ajactad  at  fmai 
prasaal  Inspaction.  Durl^  tha  t1*t  irtarval  oatwaah  intarnal  visual 
Inspaction  and  praparation  for  staling,  davicfs  shall  t>a  storad  i" 
a  conlrplltd  tnvironaant.  Oavicas  shall  ba  in  covarad  co«t«»na^s 
»#»an  transfarrad  frO«  ona  controlled  anylronaanl  to  anothar. 

Xaanif  ically  ^  “MIqH  aaqnlf icatlon"  tnspaction  shall  tM  oarfor^ad 
parpai^Tcufar  to  tha  substrata  surf  act  with  tha  daalct  undar  i  Urina¬ 
tion  nor«ai  to  tha  substrata  surfKt.  "low  aaonlf ication*  inspactiaa 
shill  ba  parfor«ad  with  fithar  •  nonocwlar,  binocular  or  starao  aicro- 
scood^  and  tha  inspaction  parforaad  wUhin  an  anqla  of  30  daqraas 
frr  tha  parpandicular  to  tha  substrate  surfact  with  tha  davlca  undar 
suitablt  illnnatlon. 

Uapj nation  -  Inttrnal  visual  esi^^natirtn  as  roquirad  in  3. 2, 5.1  throwQh 
T. T.S  y  shal  1  ba  conductad  on  each  hybrid  alcrocirr.uii.  Tha  aapnlflca- 
Hons  raquirad  for  tach  inspaction  shall  tv#  those  Idantifiad  in  tha 
particular  last  aathod  used. 


y  Chjfi 

srTconductor  davkts  Shall  ba  taanlntd  in  a 


-  All  alcroclrcult  and 
"accordanca  wUh  HIL-5T0- 
8^3  aethod  7010  ^ara.  3.2.1  •brtallUillon  Oaftcti,  3.2.2  Diffusion 
and  Passivation  t.ayar(s)  faults  and  3.2.3  Scribing  and  01#  Dafdcts. 
i^rmsistor  and  dioda  saaiconductor  dif  •ay  ba  visually  impactad  in 
accordanca  with  atlhod  2077  of  W!L -510-750,  Para.  3.1.1  01a  %tal- 
lliation  Dtffcts,  3,1.2  Ovid#  a«d  Diffusion  ^auUs  and  3,1.3  Vriblnp 
and  Ola  dafacts  Mau  of  tha  abova  spacif ication. 
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In  otftfch  r^itkac^  lh$  mX%\^ 

timton  «r  «Air  9Wf0  by  sort  tliftn  lQli(. 


pit  *  A  •a^filflcAtlOA  9f  SOX  \%  r«|ii1rtd.  No 

w«Ut  won  b«  occoptablo  uhlcN  wfilPH  IN  fonoM^N' 

3. 2. S. 4. 1.2.  A  dit  not  locilN  ilUilii  IN  NvnNrltf  of  Ut  NcNiN  P^- 

UNACCCPTULC  JCCCPTMLC 


3. 2. 5. 4. 1.3  l^fOOOfly  orltfitfd  d<t. 

3. 2. 3. 4. 1.4  Any  tpcMy  Kount  In  which  tht  ipoxy  lx  not  vlxlhlo  iroond 
7$t  of  tht  dit  ptrVphtry,  unltit  tht  tpoxy  covtrt  SOX  of 
tht  dit  ptc^lphtry  tnd  it  contlnuoui  on  two  ildtt. 

UNACCC^TAKC  AXCTTMUC 
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I  3, 2. 5. 4. 1  Oil  (CorttlfHMrt) 

3. 2. S. 4. 1.5  Any  con4ict1vt  build-up  uhlch  1$  hlpHtr  thin  th«  top 
mrfM  of  tho  pit. 

1  UMACCIFTAitI  ACCEPTAHE 


rpo*y 


01* 


7. 


Pond 1 no  Ffd 


3>2.S.4.1.5  Any  conductW*  tpoiy  on  tho  top  turfico  of  ih«  di«. 

UHACCCPTAilt  ACCCPTASir 


Any  con^tivo  too^y  How  frow  tho  dit  iiMch  Approochot  cloftr  tMn 
t  •lU  to  gthtr  tubitfAU  inUixonfHKl*  or  bondlnp  iltoi. 
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3. 2. 5. 4. 2 

3,Z  4.2. 


8  ttf)d/or  voids  In  tho  tpony  occupy  Moro  than 

20t  of  Iho  die  por1<>ho<'y. 

4  Cracks  In  «po«y  around  tM  ptrlmatar  of  ilia  dit  fraattr 
than  S.O  mIU  In  length  or  lOt  of  tha  contact  parlphary. 


the  follOMlr^! 


J[  •  A  nlnlwaa  aaonlflcatlon 
ba  accaptabU  ohlch  ashlblts 


\  Of^nlc  po1y«tr  (eposy)  adhttlva  vMintod  coaponants  In  which 
polyawr  flow  It  not  vltlblf  aroond  2^1  of  tha  cOKponant  body, 


UMCCCMAdlC 


ACCCriAlLC 


Coi^onant 


{pony  flow 
lati  than  7)1 


EpO»»  Flon 
Qraattr  Than  7SI 


Af^y  crack  In  tha  organic  polMr  adKai1v«*  aroand  tna  cwaponant 
t)ody  abater  than  5  nlU  In  lanfth. 


3. 2.). 4. 2.2 


3. 2. 5. 4, 3 


tht 


A  alntMi  amIfIcAtlofi  of 
occAptublf  tfhtcH  nMbUi 


Aay  thin  fite  rttlftor  orroy  «Mit  In  lAlch  opoxy  flow  It 
not  wisfblf  oroyii«&  7Sf  of  tnt  Oondtd  HfbitriU. 


KtiHtor  Arrty  »toi#nt  to  3Mblt^cto 
UHAai^TAHt  ACCC^TA«.£ 


Aoolitor 


3.2. S, 4. 3,2  Efttrinooui  opoxy  on  Iht  turfoct  of  tM  thin  f1)«  rosfito** 
•rroy, 

3. 2. 5. 4. 3. 3.  luMtlts  And/or  «o1dt  In  tK«  opoxy  which  occupy  nort  thon 
20S  of  tht  total  ptrlatttr  of  tht  bondin';  pad. 

3. 2. 4. 4.3. 4.  ftltorltntitlon  of  tht  thin  flit  rttlstor  array. 

3.2.S,4.4  lipiidint  A  sii.n1«iP  aa^nlflcation  of  lOX  1i  rtouirtd.  No 

»Tt  ahaTi  bo  acctptiblt  which  txhibitt  tht  followlnp: 

3.2.5. 4. ^.1  lall  Itndi 

3. 2. S. 4. 4. 1.1.  lall  bondi  that  art  itit  than  2.0  tiatt  or  prtattr  than 
10  tla^  tht  Wirt  diMttr. 
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1.2. 5. 4. 4  hirt  londiht  (Continwtd) 

3-2,5. 4. 4, 1,2 

I4II  bends  whtro  aort  than  50X  of  tht  bond  Is  owtsidt 
tht  bondint  pod  arto  on  silicon  die  or  oatonds  ovtr  an 
area  that  is  net  folly  passUattd. 

3. 2. 5. 4. 4. 1.3. 

tail  bonds  that  art  net  within  tht  confints  of  tht  circuit 
attalMiation  pads  (thick  and  thin  flla)  or  packapo  Inttr- 
connoct  whtn  vlfwtd  froa  about.  . 

i.2.5.«.4  l.i. 

hobondinp  oy  plKlno  a  ball  on  top  of  a  prtulouily  bonded 
ball. 

3. 2. 5. 4.4  l.S 

loll  bonds  wntrt  tht  ctnttr  of  the  ball  Is  not  within 
the  exit  wire  diaatttr. 

- 

UMCCehTAilE  ACCCTTAILE 

mmm 


C««ittr  0^  Mil  not  wUhIn  okU 
wiro  diMtof 


ConUr  of  bill  within  wit 
wiro  diMttr 


).2  S.4.4.K6 


3.2.S.4.4.l.r 

3.2, 5.4  4.2 
3.2, 5. 4. 4, 2. I 


Cvidtnct  of  ribondino  on  on  KtWt  dtvico  which  productt 
•ittinq  o<  doMoodwtol  11  lotion  in  tncttt  of  SOX  of  tht 
orl^lnol  orto. 

Inttnoctolllc  for«tt1on  OKton41n9  «or«  thon  0.1  all  oroiind 
tht  ptrlohtry  of  ony  ^old  boll  bond. 

Stitch  londs 

Stitch  (tallittt  croKtnt)  bonds  that  art  lota  thon  1.2 
or  wort  than  5.0  tiati  tht  wlrt  dloMtor  In  width  or 
lost  than  O.S  tints  or  aort  than  1.0  tlats  tht  wlrt  dioaattf 
In  ttntth. 
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3. 2. S. 4.4  Wirt  Icwdlnq  (Continutd) 

3. 2. S. 4. 4.2  Stitch  lOAds  (Continutd) 


3. 2. 5. 4. 4. 2. 2  Sdtch  bondi  that  art  not  Mithin  tht  confinti  of  tht  circuit 
■trail Uailon  pads  (thick  and  thin  fllvi)  or  packapt  1nttrcor«HKt 

viMtd  froH  abovt. 

3. 2. 5.4. 4. 2. 3  Cvidtnct  of  rtbondlno  which  products  wlsslnq  or  damaqtd  Mttanizatlon 
In  tsctss  of  sot  of  tht  dtsipn  arta. 

3.2. 5.4.4. 3  Saftty  Bonds  -  Saftty  ball  bonds  ovtr  all  (stitch)  bonds  shall  bt  Insotcttd 
par  tht  following  crittrla  tuctpt  crlttria  3. 2.5. 4. 4. 3,2  shall  bt 
dtltttd  for  2  «ll  Wirt  (whtn  vltwtd  fro*  vtrtical  or  within  30  dtqrtts 

of  vtrtical ): 

3.2.5.4.4.3.1  Grtactr  than  SOI  of  tht  wIrt  shall  bt  covtrtd  by  tht  ball,  cxctpt 

for  2.0  Mil  wirts  whtrt  /SI  of  tht  stitch  bond  shall  bt  covtrtd. 

3.2  S. 4. 4, 3.2  A  portion  of  tht  stitch  bond  shall  bt  vlslblt  ISO  dtqrtts  frm 

tht  sidt  whtrt  tht  wIrt  starts  undtr  tht  tall. 


ACCtPTAStE  SAFETY  BOhOS 


UhACCEPTABlE  SAFETY  mVS 


3.2.S.4.4  W1r«  (Contlnotd) 

3.2.5.4.4.3.3  Tht  uftty  bell  ibel)  be  2  to  6  wlrt 

3. 2. 5. 4. 4. 3.4  The  lefety  beU  shell  be  coapletely  «Uh1n  the  confines  of 
the  bonillny  |m4. 

3. 2*5. 4. 4. 3. S  Any  reMln1n9  eirt  Mterlel  1on9er  thee  %  eirt  dleneterf  on  the 

tnO  of  e  tefety  bell  shell  be  reeoyed  or  bonded  within  the  confines 
of  the  seee  bondino  pod  wUhoae  tefety  bi>ll. 

3.2.  $.4. 4. 4  Generel 

3. 2.  $.4. 4, 4. 1  lends  pUctd  so  thet  the  seperetlon  between  bonds,  or  between  the  bond 

end  edjecent  netelHietlon  which  ere  net  connected.  It  less  then 
0.3  wtls. 

3. 2. 5. 4. 4. 4. 2  A  bond  pieced  such  thet  pert  of  the  bond  Is  over  the  edee  of  the 
die  or  such  thet  no  undisturbed  oelde  Is  visible  between  the  bend 
end  the  edpe  of  the  chip. 

3. 2. 5. 4. 4.4. 3  bond  In  the  Junction  erte  (or  point  where  ntUlHietlotl  e^Us 
frow  the  bond  ped)  which  dees  not  exhibit  t  line  of  undisturbed 
■etelUietlon  visible  between  the  periphery  of  the  bond  end  it  leest 
one  side  of  the  Junction  (or  one  side  of  the  connectino  stripe) 

■hen  viewed  frow  ebove. 


IMCCCPTAliC  -  bond  coivlttfly  Closes  Junction 
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3. 2. 5, 4. 4  yirt  Bonding 

3. 2, 5-4. 4. 4. 3  (Co«tlnutd) 

ACCCPTAItt  -  Lin#  of  ^tallUition  Vlslbl# 


3. 3. 5. 4.4. 4.4  til  W  ^\Ch  tvtfnd  Oy#r  f«ntn  v1f«#d  fro«  ibovt) 

or  atk#  contKt  with  iny  nrtiMUitlon  not  covrrtd  tiy 
pittWitlon  ind  fWl  conn#ct#d  to  tb#  wir^,  or  wlrf  laili 
id»Kh  ffxct#d^tvi  »*r*  dtiact#r«  in  Ifnqtb  it  tn#  pid, 
or  fo«r  wlro  d^Mttrt  In  lonqth  «t  th#  pickiV#  lnt#r- 
connect. 


InytrntLAtta. 


J.2.5.4  S.» 

i.Z.S  i.i.2 


3.?,5.4.5. J 
3,:,  5  4.5.4 


4  «lrt  loop  dlfplKPd  (wh#n  vl#w»<1  froa  tH#  topi  luCh  that 
tJio  dlftinc#  bttMppn  th#  »(ir#  path  and  tH#  idtal  itrai^t 
lino  path  If  prtattr  than  iO  wirn  dlan»ft«rt. 

PiCtffWt  loop  or  tip  In  any  itlr«  fgch  that  U  app#tr%  to 
COM#  cloitr  than  S  vlr#  diMttrt  boyond  a  dUtanc#  of 
10  allf  froa  tho  d1#  furfaco  to  anothtr  wir#,  p«d,  PKkap# 
postt  dit  or  any  portion  of  th«  packap#. 

Picki,  cutf,  criapt,  fcorinp,  or  nockdoan  of  Th«  bonding 
«|rt  «d«1ch  rtductt  tn#  «1rt  dlawttr  by  aor#  than  3S%. 

yir«f  that  croii  tach  otH#r  yi#«td  froa  abort  or  airti 
that  coat  cloftr  than  5  nJrt  diaatttri  btyomf  a  diftanct  of 
10  ailf  ffoa  tht  bondinp  fit#  unltfi  both  alrti  itart  and  ttnalnatt 
on  th#  fi«i  bonding  fUtf. 
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Uirti  not  bondod  in  Kcordtnct  with  tN  «pp1Ucbt«  aiitatoly 
dr«win9  of  tbc!  dovict. 


3.2.5.4.5  Inttrnjl  tfd  Mires  (Continvtd) 
3. 2. $.4. 5. 5 
3.2.S.4.$.6 

3. 2. 5. 5 
3. 2. 5. 5. 1 


iMd  Mlrtt  th«t  «rf  taut. 

Substi^att  Mounting 

Subitratf  Mounting  for  part  miubtr  l0t9O4SS. 


3.2.5.5.1.1 

3. 2. 5. 5. 1.2 

3. 2. 5. 5. 1.2 

3.2.5.5.1.2. 

3. 2. 5. 5. 1.2. 
3. 2. 5. 5. 1.2. 

3. 2. 5. 5. 1.2. 

3.2.5. 5. 2.2 

3. 2. 5. 5. 2 

3.2.5. 5.2. 1 

3. 2. 5. 5. 2.2 

3. 2. 5. 5. 2. 3. 
3,2.5. 5. 2.4 


.1 

.2. 


A  «inl«u«  iia9nif1catloA  of  30X  tt  roquirtd.  ilo  units  ihaU 
b«  acctptibit  which  exhibit  tht  followind: 

TtfUinal  pint  not  laotnttd  adaintt  tf>t  lubttraU  or  within  tht 
conflnot  of  tho  ncuntind  pads. 

^oor  toldtr  woritwanthlp. 

Flahlno  of  tho  toldtr  oattrUI. 

Balllnp  of  tivt  toldtr  oattrUI  that  4ott  not  txhibu 
a  rnift. 


3  Veldt  in  tht  fllltt. 

4  Cxctit  toldtr  build  up, 

5  Cold  toldtr  Joints. 

^rtttnee  of  any  rttidual  flux. 

Substrata  aountind  for  part  nurtbtr  112114?;. 

•  A  winlvi  aaonlf icatlon  of  30X  It  rtquirtd.  Md  units  shall 
bt  acetptabit  which  txhtblt  tht  foUowIno: 

hltorltnltHon  of  t^t  stibttrau. 

Cpovy  fllltt  not  vltibla  around  901  of  tht  dtslonaltd 
ttralnal  posts. 

lubblfs  and/or  yolds  In  tht  tpoxy  which  occupy  aort  than 
10*  of  tht  ttralnal  post  clrcixtftrthCt. 

Any  erect  In  tht  tpovy. 
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ItKMt  Itlv  {watt  16  1 
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203 


3  ^.5.6 


3. 5. 6. 1,1 
3.;\5.6.l.3 


3.2.S.i.? 


3.?. 5. 6.:. I 
}.2.S 

3.?. 5.^ 

3.?.5.M 

3.2.!S.?.7 

3.?,<i.7.3 

4.0 

4.1 


ygrtign  x^t^rU)  -  HO^t:  Hittriil  ihill  b*  con%id»rtd  «tt4CH«d 

Ifhirt  U  Cinnot  b«  r^^iovtd  by  •  rKwlftil  9«S  blew  ( ippro* 

?0  ?s»9.)*  Ccx>d-xtw»  forei9rt  iMterui  u  defintd  at  any  tubttarK# 
wMc^  apoPi»'t  opaque  under  all  condition*  of  ll^htinq  and  napnlfl- 
catlc^i  uted  tn  routine  visual  inspection. 

Oi^e  -  (Foreign  Material)  -  A  winlMuai  magnification  of  30X  It 
required.  pIo  unit  sbill  be  Kceplable  which  enhiblts  the  following: 

IMattKhed  foreign  material  on  the  Surface  of  the  die  within 
the  package. 

Attached  conductive  foreion  material  that  appears  to  bridge 
any  two  unpassivated  metallization  areas  of  a  die. 

^neral  -  (Foreign  Material)  -  A  miniti«i«i  magnification  of  30x 
Is  required.  Mo  unit  shall  be  acceptable  which  enhiblts  the 
fol lowinq : 

UnattKhed  foreign  material  within  the  package. 

Attached  conductive  foreign  material  that  appears  to  bridge 
any  two  ufipissivaled  thick  film  or  thm  film  material  areas* 
two  package  leads,  or  my  ’eid  to  package  metallization. 

^nwrjl  -  4  miniBiw  magnUlcation  of  50?  IS  required.  Mo  unit 
shaTTbe  acceptable  which  exhibits  the  following; 

Cracking,  Chipping,  or  dhcolorafion  of  any  components  or  aiaterial 
unless  allowed  by  another  section  of  this  specification. 

Foreign  deposits  or  residues  on  or  within  the  package 
unless  allowed  by  another  section  of  this  specification. 

Cracked  or  broken  glass  seals  m  oickages. 

Sent,  broken,  or  mlssirg  pKkage  Ira-is. 

qUAi;TY  ASSuMAMCC  fhtOVlSlQMS 

Process  Control  -  Fach  completed  hybrid  circuit  shall  be  Inspected 
prior  ;o  encapsulation 

Acceptance  -  Acceptance  of  a  hybrid  microcircuit  shall  b#  based 
on  satrsTactory  compliance  with  section  3.0. 
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MhO^lflcotloft  of  lOx  May  N  for  •  fOKtrol  ovonrio  In^MCtloo. 

notwiit  |h«n  bo  OOMilfiOd  «t  ipocifltO 
MaO^lTciFToo  to  0#t*nii»Mi  coMpllooct  with  tbo  tp«c1f(f4  crltorli. 

SMbatntPt  •  A  MtniMiM  Mopfiiflcalloo  of  lOX  U  rooulrto.  Up  moU 
tnai f  6i  Mcctptabtf  «h1ch  oxhibitt  tbo  fpIloolNfi 

Any  ovtoonc*  of  wc<%tr4tt«  «MrpApt  In  txcoti  of  A  mIU  ptr  Inch 

Any  crKh.)  ch^poutn  or  |;^U(1no  wUhIn  tht  actiro  circuit  arro. 


3.^4  JI  Any  OMttlOo  Iht  octlvt  ctrcuSl  aroi  that  oxcoodt  S  ollt  In  ts-ntth 
or  points  twkro  X.hn  actWo  circuit  art*  within  3  «1U  of  tb#  Ktivo 
aroa. 
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3.2. 1.4  My  chipowt  or  pittino  oyttidt  th#  pctiro  «rt«  tHit  oxcotdi  10  alU  fn  U% 
lofiftst  diatotlofi  or  it  wUMn  3  m\\%  of  Vm  Activo  circuit  ahni. 

UMCCCrrAtLE  ACCffTAHC 


3.2.  l.S  Any  comar  chlpovt  which  oxctodt  25  alU  Acroii  Ut  dlApooAl  or  i^lch 
lAtandA  within  3  allt  of  tha  Activa  circuit  ArtA. 

UHACCEPTAPIE  ACClPTAPlC 
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3.2. 1.6  Any  cr^k  wAlch  6otft  not  orlglniU  it  in  tdft. 


3.2.2  Tli1c6  rtl«  HttilllMtlon  A  alnlnyB  ntmlflcitlon  tf  lOK  Is  rtgMirod. 
Ho  unit  sHin  ^  mAIcIi  fKAIAIts  tAt  follovlfif: 

3.2.2. 1  Any  condyctof  pitttm  idilch  Hit  tftcosslvtly  rt%f§i  odgMt  or  onAIOUs 
rrldonco  of  poor  idlitt1on«  poolinf,  llfttnf  or  blUtorlof.  ticostlvtly 
roMod  tdgtt  iro  thoto  wfilch  Aivo  on  wnoi^onnoss  wHA  o  gooA  to  pooA 
ioglittidt  groiUr  tAon  1.5  nils  ■Mtvrod  ooor  i  sIhIim  of  too 

poits  In  oiCA  dirtctlon. 

3.2.2.1  AlnAoltf  or  voids  shiU  not  bt  concontrotod  In  ono  oroo  ond  sAoll 
not  ONCtod  10  ptrcont  of  lAt  ir««  of  i  loldor  pod. 

3.2.2. 3  Any  distinct  color  cAifigt  In  tAo  ootiUlutlon  Indicating  txpooiiro 

to  osctssivo  Atit  ind/or  tho  prttonca  of  cAoKlcil  or  corrosivo  ictlon. 
Any  tvidonct  of  ■otaMItatlon  corrosion. 

3. 2. 2. 4  Any  scrotch  or  void  In  tAt  conductor  ootallliitlon  wAIcA  onposos  tho 
wndtrlying  sobstrito  and  loivtt  lost  tAon  50  pgrcnnt  of  tAt 
undlsturOod  conductor  pitttm. 

UAACCCPTAilE  ACOfTAIlE 
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3*2. 2. S  rtflofi  In  HAfcA  tptcinf  bttMn  tH9  conAncton  \%  niyct<  to  lots 

tAon  5  silt*  or  ono  quortor  of  tAo  imdUturtod  ipocinf,  lAilchovtr  \i  Itnif 
wNotHior  cotttod  by  SMrs,  •Uolifnwnt,  ooldtr  flow.  mUI  tool  noritp 
or  otlwr  AtfocU. 


3.2.2.(  Any  conavetor  oblcb  It  nlUiln  S  ollt  of  tho  tdot  of  tht  tobitrito 
(unloti  tpocifltd  by  drtwlno). 

unAcccrrAaic  acceptaolc 
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ioMlIfit  art  In  araa  ^  «ara  tlmn 

ZS  parctnt  by  uratc!i»t«  vot4s,  or  axcttt  f\mt  pf  •1irf9litr«tl0fi 
of  IntuUtlnv  9U11  or  ditloctrlc. 

mMCifTAiL^  ^cnAite 


Subtirau 


Conductor 


-J- 


Clan  or  _  j  |  \ 
Olfltctrlc 

londinf  «Uo  aroo  _ 
rtOwctO  oor«  than  ZM 


•ontfiM 

Stta 


iondlni  «1ta  araa  fraa 
of  flatt  or  tfititctfic 


3.14  Ttitcb  Flip  gftH^^ort  -  A  PiniM  ■i9Alf1cat1o«i  of  301  It  rooiilrod. 
OounTTvSTTCt  accootab'it  tOildi  oaMbltt  tbt  fol'^oiHni: 

3.Z.34  Rottttor  oatUrnt  «nlch  Kau*  aacoitlvtly  roftad  oOpH  or  t^^bU 

tvlOtnco  of  poor  aOhatlon,  pooMoft  btUtorlnt*  now  anifowi  tblcbnott* 
or  pacbanfcal  aapopa  tocb  at  tcratcbot.  crocbte  volOi*  or  cblpoot 
aroat.  CicotKiuoly  rofoad  tO|at  art  tboto  obtcb  Hava  an  wnatotnttt 
with  a  poafc  to  poab  appUtyOt  frtattr  tlian  t.b  Pllt  poatorat  onr 
tPO  poakt  In  aach  Otfoctlon. 


3.2. 3. 2  Koilator  pattamt  tiilcb  do  not  ovtrlap  tba  coodbctor  tofirtnatlon  by  a 
piniptpk  of  i  plU  at  attbar  and. 

UOACafTAiLS  PCCirTMLI 
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3,2.3. 3  My  rt«1tt«r  m.rh  dm  Mvt  conductor  mrltd  tt:*  •dft 
m1tt«r  ptttm  ^v  a  wHnlmi  of  <  all. 
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3.2. 3. 4  Caco«ftl¥o  *blocd*  of  roolstor  Mtorlal  or  olMlIfmot  of  roltoms 
tHCh  that  tho  conductor  pottom  \%  not  rlalhlo  at  ooch  ond  of  tho 
rotUtor. 

3.2. 3. 5  Any  rooUtor  In  i^lch  tho  trlnond  width  (M)  It  lott  thon  10  niU 
or  sot  of  tho  vnt£r1«aod  mUtor  width.  Any  mittor  which  hat 
trimd  aroat  clotor  than  10  wilt. 

mcarxmji  AccffTAtu 


Lott  than  10  wilt  lott  thon  10  nllt  droalor  thon  10  nlli  or 

sot  of  width 


A 

am  omv  wo 
19201 

iinidto 

9tm 

_  t*** 

_ l=__L. _ 

3.2.3.S  Ary  rttUtor  In  «NkN  \hm  ifcridnd  trM  or  litor  cot  dott  not 

•t  tho  odH  of  tHo  rotVnor  pcttom  or  U  tr1a«d  focti  tMt  1tt«  tHon 
5  olH  cYtornnco  onitti  ^otwonn  tftaid  rosittor  aroo  and  condoctor 
torol  nation, 

UOACCCFTAKC  MXCnAiLl 


Laitr  Cut 


Lasor  Trlwlnf 

3. 2. 3.6  Ratittor  aatarlaY  loft  In  tNf  fcfrf  (tr1o«td  aroi)  Of 
a  rttMior. 


3.2.3, 7  A  fcratcti  or  void  In  tno  contact  aroa  rodoclnf  tNo  rttlitor  tomlna* 
tion  width  by  aom  U»«n  m. 

3.2.6  Thick  nil  Iniulatina  tlati  -  A  olnlowi  oofnlflcatlon  of  JOX  It 
lo  unli  wall  M  KcWtaoit  ohich  onhlbltt  tho  folloolof; 

1.2.6. 1  A  void  In  tho  Inoolatlnf  olatt  ohich  oRpoaot  ondorlylof  conductor 

or  rtftHtor  natorlal  In  aroai  ohoro  onlnaolatod  Joo^  oirof  or  codd#* 
nont  Itadt  nay  contact  tho  flats  torfact 

3. 2. 6. 2  Stvoro  bohOlInf  of  tho  Insolatlnf  flats. 

3. 2. 6. 3  Cracklnf  or  fittorinf  of  tho  IntoUtlof  flats. 
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APPENDIX  I 
ESD  TEiST  PLAN 

HONEYWELL  ESD  TEST  REPORT  OEXM  S8,  930 
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)M587  ESO  TEST  PlM 


Purpost:  To  tvoluats  th«  ESO  vulntrablllty  of  tht  four  [.C.  XM587  fuzo 
•loctronlc  oxsoably  (two  botrd  "E"  hood)  and  tho  throo  I.C. 
electronic  asseaibly  (single  board  "E"  head). 

Part  1:  ESO  vulnerability  test  on  tho  coevleted  XMSB?  fuze  (four  I.C. 

■SvOl ). 

This  test  will  bo  run  on  electrically  acceptable  units  left  over 
froM  Lot  2.  All  tests  will  be  run  with  a  100  pf  capacitor  char^ 
to  various  voltage  levels  and  discharged  through  a  ISOO  oha  resistor 
using  wercury  wetted  relay  contacts.  Tne  fuze  under  test  will 
be  grounded  during  charge  and  discharge  of  the  capacitor. 

Step  1:  Test  fuze  with  XK36  fuze  setter  to  make  sure  It  sets  ard  Inter¬ 
rogates  correctly.  Select  nominal  time. 

2:  Charge  capacitor  to  200  v  (+)  and  discharge  to  innltor  line. 

3:  Stabilize  fuze  by  discharging  monitor  line  and  V)r  through  a  1 

megohM  resistor  to  ground. 

4:  Interrogate  fuze,  if  OK,  resit  to  a  nominal  time  dlffere.it  fro* 

that  used  In  Step  1  or  previous  test.  Interrogate. 

ft:  Repeat  Steps  2>4  for  (-)  polarity. 

6:  Repeat  Steps  2-5  for  line. 

7:  Increase  capacitor  voltage  to  the  next  Increment  arxl  repeat  Steps 

2-S  uptll  a  failure  occurs  or  the  15K  v  limit  Is  reached.  Complete 
all  tests  at  the  voltage  level  of  the  failure  using  new  fuzes  as 
necessary.  Then  rsduce  capacitor  voltage  o(^  Increment  and  repeat 
tests.  Increase  voltage  one  Increment  If  failure  does  not  occur 
at  a  particular  voltage  leval,  decrease  the  voltage  one  increment 
If  failure  does  occur.  Continue  until  the  iK^st  susceptible  line 
and  polarity  have  been  established  along  with  the  breakdown  voltage 
level.  It  is  anticipated  that  at  least  ten  fuzes  will  be  spent 
In  this  test. 
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NOTE:  1)  VcUiQQ  liicrfiMnts  are  200  voUs  up  to  1  KV.  500  voUs 
up  to  5  KV.  than  1  KV  up  to  15  KV.  15  KV  U  tht  upper 
IlMit  of  this  test. 

2}  luproper  Interropation  (or  scraaritrllnp).  after  a  static 
discharge  Is  to  be  noted  but  It  Is  not  a  failure.  A 
failure  Is  Inability  to  set. 

Part  II:  ESO  vulnerability  of  the  potted  four  I.C.  "E"  head.  This  test 
Mill  be  conducted  on  coapleted  electronic  asseablles  left  over 
Proa  Lot  2  placed  In  nose  cones  but  not  potted.  The  nose  cone  and 
orientation  cup  Mill  be  grounded  to  J2-5  of  the  electronics  cover 
and  the  ESO  test  set-up. 

Tests  Mill  be  conducted  to  verify  Mhich  line  Is  the  aost 
suscoptibic  to  ESO  danape  at  a  particular  voltage  level  and 
polarity.  It  Is  anticipatad  that  approxiaatcly  five  board  level 
asseablles  Mill  be  used  In  this  test. 

Tests  Mill  follOM  the  pattern  of  the  tests  conducted  In  Part  I, 
but  Mill  start  Mith  a  voltage  one  step  lOMtr  than  the  established 
failure  point-  Voltage  Mill  be  Inci'eased  in  one  step  Increnents 
until  failure  level  has  been  established. 

Part  III:  ESO  vulnerability  test  of  the  three  I.C.  XUSOT  fuse  electronics 
asseably  (single  board  unit). 

This  test  Mill  be  conducted  on  coapleted  electronic  asseablles 
placed  In  nos*  cones  but  not  potted.  The  nose  C(i>n«  and  orienta¬ 
tion  cup  Mill  be  grounded  to  J2-5  of  the  electronics  cover  end 
the  ESO  test  set-up. 

Tests  Mill  be  along  tlie  pattern  of  Part  1,  using  a  minlaua  nuaber 
of  board  isseabllcs. 

Part  IV:  Establish  the  correlation  bRtvwen  the  ESO  vuhwrabIHty  of  the 
unpotted  three  I.C.  fuse  electronic  asseehly  and  the  potted 
"E"  head. 

Tlies*  tests  will  be  conducted  on  e  alnlaua  nueber  of  laotted  "E" 
heads.  The  nose  cones  and  orientation  cups  of  the  "E"  f«eds  Mill 
be  grounded  to  J2-$  and  the  test  set-up. 

Tests  Mill  folloM  the  pattern  af  Part  1,  but  Mill  start  at  a 
voltage  1  KV  loMcr  than  the  established  fa11in*e  point  of  Part 
HI.  The  voltage  Mill  be  Increased  In  one  (1)  Incranents  steps 
until  the  fellure  level  has  been  verified. 
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Part  V:  Vu1ntr«b111;j('  ttst  of  the  three  I.C.  fuze  electronics  to  ESO 
strikes  on  the  J2-2  test  point  on  electronics  cover. 

These  tests  will  be  cowlucted  on  two  unpotted  single  P.C.  Board 
"E"  heads.  The  nose  cone  and  orientation  cups  of  the  "E*  heads 
will  be  grounded  to  J2-5  and  the  test  set.  ESO  strike  will  be 
to  J2-2. 

Tests  will  follow  the  pattern  of  Part  1  but  will  start  at  SO 
volts  until  a  failure  point  Is  established. 

Part  VI:  Real  tiee  function  of  XN587  electronics  assenbly,  11711430,  after 
Its  Interrogation  tlaw  has  been  scrambled  by  ESO  strikes  on  the 
nose  contacts  (Vx  and  monitor  line). 

This  test  will  follow  the  pattern  of  Part  1,  but  will  not  continue 
to  failure  of  the  ass«b1y.  When  the  Interrogation  time  Is 
scraB4>1od,  the  fuze  electronics  assee4>1y  will  be  functioned  In 
real  time  to  determine  how  the  fuze  functions,  I.e. ,  compared 
to  the  original  set  time  or  the  scrambled  time. 

One  fuze  electronics  section  will  be  tested,  with  ESO  strikes, 
sufficient  to  scramble  the  Interrogation,  on  both  monitor  line 
and  Vx- 
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ITEWS  TESTEO; 

Twofity-ofio  (21)  EltctroAlcs  AiMsbly*  Fuxt  MS67.  A/M  11711490  4 
P/M  281U140.  BomifocturoO  by  HofMyMiK  11711433 

OiXCTm: 


•  Front  Shttt  Only 


Ptrfor«  Eltctrostttlc  Oltcborpt  (ESO)  Ttftting. 

1)  Stirt  tfst  At  2^)0  V  And  1ncr«Btnt  ttpwarOI  to  IS  KV  or  MOtll 
follurt  occurs. 


2) 


3) 


KCVWQOMi 

Fult,  )0M7 
Fuxt,  Electronic 
ESO  Ttft 


4) 


•)  200  V  IncroMonts  froa  200  V  to  1  KV. 

b)  SOO  V  IncroMnti  froa  1  KV  to  S  KV. 

c)  I  KV  Incr/awitf  froa  5  KV  to  IS  KV. 

Apply  ESO  pulfo  through  i  ISOO  oha  rttlitor. 

K)  Apply  botuoon  pin  ond  CAte^fround. 

b)  Apply  ofipoiUe  poltrlty. 

c)  KoptAt  bttuoon  V^  pin  And  CAtt*groufid. 

ESO  puUt  f;o  b€  tupplltd  by  dlschtrglng  a  100  picofarad  capo 
cl  tor  ttiTough  aarcury  utttad  contacts. 

Tht  fuit  flat  shall  bt  sat  and  Intarrogatad  using  an  ffOi 
futt  sat  Ur. 

a)  Sat  fuia  tiaa. 

b)  Intarrogata. 

c)  Apply  Appllcibla  ESO  pulsa. 

d)  01si;harga  Monitor  and  V^  Unas  through  1  aagoha  raslstor 
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OEXM  78,930 
Ptgt  7  of  \l 


t)  lAtffnrofaU. 

f)  Sot  fi««  frat  t\m  tnd  roptat  froo  b)  abovt. 

|)  Inability/  id  tot  nan  t!«t  1»  cooildaraO  fallurt* 

CObaUSIOWS; 

applylM  tbt  £V)  puVat  productd  trronoout  faad1?>9«  but  did  not  afftct  tbt 
ar.toal  fuit  tlM-oot  (act  data). 

Tbt  unita  utrt  dlttldad  Into  tlx  9roupa  for  tcatlnc: 

j^oy  I  -  IVb  ll7U433,)£Hb87  Fmt.tMO  board,  (tncaptuitttd  unitt). 

ftrw  2  -  P,/N  117114.^.,  two  board,  un*^tficapau1attd  wiUi. 

ftrOMp  3  -  P/b  7811874  3,  ^Inplt  board,  un  tncaptuUttd  unitt, 

trout  4  -  P/N  78118143.  iltolt  board,  tocapaulattd  units. 

troup  S  -  P/N  78118143,  alnplc  board,  un-tncapaulaltd  units. 

8roi|y  8  *  P/N  11711430,  t«D  boa.^d,  un-tncapauUttd  unit. 

Tbt  ISO  pulstf  utrt  aoplltd  bttwttn  pin  J7-7  and  case-around  on  the  Group 
S  units  and  not  tbt  Monitor  or  pin. 

Nban  an  orrontcut  roadlnp  was  obtaintd  on  tbt  Group  6  unit,  tba  unit  uav  con- 
mcioi  ;o  a  poutr  source  and  tbt  >ctua1  ibnt-out  uat  obacrvtd.  In  additim, 
the  ISO  pulut  In  soar  casta  Mt  appiltd  to  tbt  unit  durlnp  tbt  tctual  t1«t- 
ott  (att  data), 

tbt  fround  pin  and  tbt  cm  utrt  wirtd  tv<^tbtr  on  tbt  ttat  fUtvrt  and  a 
pitet  of  conduct'ft  fona  ^a  Inatrttd  bttnttn  tbt  bast  platt  and  tba  cast 
(cont)  on  tbt  fuzt. 

Tbt  fuit  tint  via  stt  and  then  rtad  ( Inttrrofatod)  uslnt  tbt  fuit  stittr. 

Tbt  fuzt  Mia  plKtd  In  tbt  flxturt  and  tbt  applicable  iSO  pulat  applltd  to 
the  approprlata  pin,  Tbt  pin  «tt  than  proundrd  tbroupb  a  ont  wapobn  rtalator 
for  a  ftM  aaconds. 

Tbt  fuzt  Mat  rtpottd  frot  tbt  fUtur#  and  tbt  fuzt  stttinf  apaln  rtad  valnp 
Ibt  fuzt  attttf.  k  ntM  atttinf  Mat  then  tried  end  If  tbt  fuzt  Interrofatad 
correctly,  tbt  ntat  ISO  pulst  Mat  applltd.  If  an  Inccirract  rtadinp  Mat  ob¬ 
taintd,  ttatinf  on  that  unit  vat  baUtd. 

Only  one  voltapt  Itttl,  ont  polarity,  and  one  pin  wat  uttd  for  tacb  ISO  pulse 
ttat. 

ObTA: 


358 


TA81E  !.  £S0  U*I*.  117! 1433  (eflCipsulited) 


OCXM  ZB.no 

fMt  3  ef  11 


«  s;  $ 

uo  p  «r 
^  ^  ca 


^ 

o  o  o 

n  r-  ^ 
<n 


5:  S  8  8  8 

»  a  ft  2  ft 


S  ^  S  ^  -  5 

2  S  8  ^ 


9(9vo>oooo99»cS-ioo 
O  O  O  0,0  O  0«0i0  o  8  ■tool 


O  O  O  O  0,0  O  0«0i0  o 


“  £3 

H  ^ 

3Pi  «i  ^  TJ 


S  $  ft  S( 

f\4  i/t 


$  S^  S  8  ^  &  S  ^t\ 

«  V  ui  Cn  r—  »-* 


»-  «  X  *£?  ^ 

^  ^  O  0*  0^  9  0 

8  «f  P-  W  00  rsi  »*> 


099^  ooooo: 

2  £  8  2  ft  C  Sd  R' 

o  O  O  1^  ,  O  ’  o>  o  •  o  .o^ 

r~f~f>4N*~p-CSiN  f4,t^ 

t 


8  S  8  8  8  S:8  8 

^l4  ^  0«  CV  lik'I  0^  . 

^  ^ 

858888  8:8  88 

oooooooooo 

2:S8S2£S?5SR 


ft  H  5 


tA 

0^ 

Oi 

8 

8 

o 

ISi 

o 

S  8 

r*- 

S  8  o 

*A 

ai 

tn 

fM 

00 

rvi 

a 

£ 

8  2 

lA 

8  S 

O 

o 

o 

O 

o 

o 

o  o 

O 

O 

o  o 

«A 

o 

IM 

a 

a 

a 

8  3 

3 

Ai 

lA 

8  8 

3  $  ^  S  Sh 

►"  •if  00 

•—  *—  f—  <^^  <M 


p><^  N  m  ^  iA 

o  o  o  o  # 

*/>  0i  M  til 

m  n  fn  w  w 


oooooooo 

^»/>cr»(^r^*“t/>0' 


S!  o  S  ^  8 

W  0\  P-'  V  «> 
4nwip"^p-- 

OOOOO 


«  g:  S  )R  &  s;  «ig(  «  « 
2  5  S  si  2  ?  5  a  «:« 

j  ^ 

oooooooo  0*0 

::  5  2  «  d  £  5  RiSi  ?i 


f*t  i/i  «0  go  o 
0  0  9  9® 

a  W  •-*  <1 


<>i  Ul  ^  f>. 

0  0  0  9  0^ 

S  S  a  !S  5 


885588888888  SSid 

sassssftft'asss  «  «:si 


S388885888ft88oS8S888888S8‘8 

o«r«..>Ia>o^»tNiiOO^r>i«ioWaDO<*^r^MoW<iOfy  W  p 


OOOOOOOOOOOOOOOO 

2:i2Rj8SSSa:?SX'S222 


O  O  O  O  O  O  OjO 

»  sj'slsis'sj’sisi 


§  §  § 


S5SSS55SS5fi=*SS 

'n  »#>  w>  lA  wi  m 

lA  mr^«rAiA>A»^lrA«A«r  *AiA 


OCXH  ?6«9IO 
Pa9«  4  of  11 


TMLC  4.  CSB  »TA,  ff%  2tU<U9 


OCW 

8  of  11 


i| 

s 

r*> 

O 

« 

8 

» 

8 

Z 

8 

to 

o 

tv 

9> 

0 

8 

8 

Z 

8 

fn 

►C 

R 

K 

8 

8 

a 

in 

si 

to 

m 

si 

8 

d 

rv 

tn 

rv 

iirl 

z 

s 

S 

« 

8 

« 

8 

z 

8 

to 

o 

rv 

th 

0 

8 

8 

z 

8 

ri 

R 

IS4 

8 

fn 

rs 

8 

tv 

«n 

si 

to 

in 

si 

r" 

ua 

8 

0 

n. 

to 

rv 

o 

o 

O 

o 

O 

o 

O 

o 

o 

o 

0 

0 

0^0 

0 

0 

< 

■> 

R 

M 

8 

z 

8 

rv 

8 

si 

si 

si 

rv 

m 

8 

R 

d 

rv. 

i| 

s 

X 

R 

X 

o 

SR 

S 

»n 

O 

r<« 

3 

8 

8 

z 

8 

ro 

0 

rv 

cn 

< 

fvj 

fM 

W 

tv 

R 

a 

8 

<w 

3 

<n 

09 

a 

fv' 

in 

in 

3 

d 

VO 

rv 

rv 

4^ 

o 

» 

s 

« 

O 

s: 

o 

90 

tv 

0 

8 

8 

z 

8 

0 

rv 

ni 

0 

fV2 

<« 

rv 

R 

fV 

8 

3 

9 

cvl 

m 

rv 

in 

vet 

3 

90 

in 

rv 

rv 

O 

♦vl 

o 

o 

O 

« 

O 

R 

o  < 

#n  ‘ 
m 

O 

ro 

o 

O 

in 

9 

0 

oi 

0 

fO 

m 

0 

r* 

m 

0 

0 

in 

iO 

0 

s 

0 

ro 

rv 

if  <9 

s 

w 

o 

s 

iR 

R 

8 

R 

z 

ai 

8 

n 

> 

0 1 

s! 

8 

#-» 

u> 

8 

iO 

in 

to 

0 

s 

rv 

Oi 

to 

m 

a 

s 

8 

r>v 

8 

d 

rv 

tl 

a 

8 

o 

« 

8 

z 

8 

8 

8 

0 

8 

ro 

0 

rv 

tn 

a 

8 

8 

, 

«» 

tv 

R 

8 

S 

t-i 

9 

V9 

si 

S 

fO 

vk 

s 

rv 

d 

rv 

^sS 

o 

o 

o 

o 

O 

o 

O 

[ 

o 

o 

0 

0 

0 

0 

0 

0 

::: 

iri 

e 

W 

cv 

R 

« 

t 

9 

3 

8 

fV 

%n 

si 

s 

3 

s 

tv 

vs. 

d 

rv 

o 

8 

z 

8; 

o 

Ov 

o 

8 

8 

z 

8 

^ 

8 

0 

8 

8 

o 

ri 

9- 

tn 

tv 

R 

8 

tv 

m 

t»» 

in 

si 

Oi 

in 

a 

rv 

m 

rv 

d 

r-. 

1*1 

o 

iS 

8 

z 

S 

m 
o  , 

►s, 

m 

o 

8 

z 

8 

8 

0 

8 

8 

o 

r> 

ot 

R 

R 

i 

8 

tv 

in 

3i 

Oi 

Wl 

3 

rv 

S 

t 

o 

o 

O 

w 

O 

o 

ri 

tv 

O 

r* 

rv 

i 

o  ‘ 

o 

K 

o 

R 

O 

fn 

0 

r> 

0 

9%  , 

1 

0 

v> 

0 

s 

0 

3 

0 

% 

d 

rv 

asT 

U#'-* 

1 

§ 

S 

s 

c . 

«! 

> 
M  ; 

.  & 

s 

S 

6 

m 

fi 

fi  1 

«! 

fi 

B 

- 

tv 

'  tv  ' 

'  t-9 

1  "! 

1" 

w . 

1 

t  fcT* 

f 

i«  1 

m 

m 

*  I 


s  i 


264 


ocm  ?8»I30 

10  of  11 


!  '  I 


t»  9 


r  S  “* 


8o8S!&«SSo8Sf;  S83SS«8» 

C>  O  «v  W 

^  isirsi 


»>-  m  in  to  oo 


9ao8«S;«SSo8S:  S88  8S«8$ 

O  r>  tn  rv  »  p  «y  W 


«r>to«  Of*«kr> 

»—  f*--  -  fM  r>»  tsi  tst  ^ 


Ul  ul 
in  «o 


k 

CJ 


O  OOO  O'OO  OOO  0,000  oo  oo 

rA  tn^vOt  r-r»>y>  ^  »  m  a> 

r-<—  OJrtJ^  rS4^  ^  r— 


^  ^  tsi  tsi 


8  S  « 

id^ 


:;9  S88SK««58oft^8Ko8  8!f!S;  ^  jA  ^ 

2  J  2  ~  ^  S  S  S  S  £  2  ?  =  ^  ^ 

U.9  S88R5:«$S85 


a 

a 

s 

S  lil 

o 

tNI 

tn 

in! 

ot 

IM 

w 

IM 

4 

04 

R 

R 

tn 

f>t 

•*-  *m 

to 

m 

Oi 

23 

id 

tH 

tal 

£ 

S 

w 

1 

in 

►-  U 
Ul  Ul 

o 

o 

o 

O 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o  o 

o 

o 

o 

o  o 

o 

O 

Ul 

VI  tn 

o 

ft. 

•r 

tO 

«» 

o 

fU 

<« 

to 

R 

a 

« 

o 

fU  iV 

id 

« 

si 

fi  R 

id 

Ul  Ul  ui 

iL 

^iif^ 

IM 

fM 

m 

IP* 

P— 

p* 

IM 

m 

w 

Ul 


2  »f§S§§ 


8 


W  W  M  M 

m  tn  tn 


M  uc  ur 
in  m 


•-»-*•  rw  «s«  n>  tm 


fM  *M  ^  fn 


i  ' 


o 


sn  UCAO  E50  (lt»)  t  CALWITT  READ 

(Sk)  {5«)  "Witor  V,  “  (S«) 


OeW  28,990 
Rat*  n  of  11 


I 


>.,SS;8»Sif:8S>;5SS 

ESJJKR 


ai| 


CM 


# 


lA  A  rA  A 

ftf  fj  fA  A  #4  r? 


4  i  ^ 

I 


j;  J* 

■  *  •  •  t 

r>i  r4  t\4  f<4  9>t 


A  A 


rA 

•  • 


j; 

fN8 


8»SS;88«S«8S;8«SS88S:8S8C( 
•  ••••••••«••*••  •  ■  •  •  •  ^  ^ 

RSRRSRRKiRRRSSR  8  «  *  8  «  «  t  8 


RRaRaSR5:SR8S«88«*S?«*8S5! 


267 


42.01 


MltTVIUl 


'  '<r  'j  tj 


I 


Dr  o%ctv^ux.^o«^  j 


1 


i 

% 

4 


min  m  m  %4m  mm  mm  tm  \mmwm,  o»  i4n 


oi  Ai  Ml  4HII  mcm  oi  COM  HI  mtumx  mmmfiL  m  i 

m  m  mi  mmnm  hmmm  «  cmmm 


mwmm  h'imm 
ourmti 


A 


fa  N<TtnCO«lNC.CTtON  |^t.L  DW<» 

HO.  , 

cm*  MMcian  Cl  «•  u  miM  a*cA«  m  foaMM  caiK 
inn  in  a  «  Mieans  «  a  • .  a  NCD  HK«  aaMOCM 


\  TIvTi  SC.RI.'W  Hl.» 

\ 


•Hs 


or 

I  or  ooQC% 
! 


M  .  yv*i,iKr  - - 

’1  r  1,  - - - 

[  •♦*•,. .—riwcv  i5««ir 
|»|<P'-  «i*  ?  nmhm  ## 


i  .  >v<  .'».^t.l.>l.  .••Ml 

•-']  •  •''WH  •«» 

f-'i  ^  mivK*  «W 

l»i'”"*^  ♦.,  I  m%nm  .<« 

[r  ••■!.. «♦©  - 

UMtWI 

i'*  ^  »m 


"m-  »-'»tw»-< 

(•©-MS 


,1.  '»«••!» 

■1^ 


^  1  !?^15 

• _ Xj£i« 

-- 

t* 

..o  -4.  *— 

o ,  ^  mm 

.M.  .  ♦- . 


ym 


r"^"— ^  WW  iMr«>iriii  ^  j 

^  ^T{ar,t<(  :■.©:■,!•  I 

. 'T 

■  -a«-  ‘  • — ---  1 


,  —  a,  ^  .. 

lirTI,  ^ 

!  1 

’  ■  ^  : 

4 

*  '  ‘ 

*  "•*1*  '  - 

PWMT10WI««MC  iOARO 
VMSftT 
E»»I604»__ 


'^-v  •,  J  tf  .i  -#] 


279 


£mMbO44'l0il 


.0%U  MAK- 
2.  OcACO 


•la  ♦.01  -H 

t  ^At«S 


1 

'  i  I  fcSOJ  ■VOSl 

'  >*o  oo  r>^  1  1 

I  j  -r  i  ‘ 

nn»  1  !  i  '  ■  I 


I  imo  0*0 


Z  — 

-  e  JOT’.cxo 

Z 


IL 

i- —  -.0 

j  2rLMCtS 

I* — Bill- 


^  .OTT#  004  OU 

^  m^m 

04  •♦  .004  D44 
/  IS  •♦Oi.tS 
^  »WD*CaT40  4^  A 


fC?)  ■^• 

i.  ,, 


*O45^.0t0 
5  Fi.ACIl1ft 


ii«c  m  A  SIA  mi  m»  im  m  m  tit  m  i^tiv 

MNmmpjgi  iO(Aiim  hiimi  mwm  mmm  m  •>  m  ,«  oak  imiKiitm 


A  HEim  MMm  im 

y«m  »mi9  mn iwMim  »imiN»AUT  siiaaj  io h  v«tf  lo 

pmm  MMM'Hi 

Hmm  imi  n  sahim  nAiit  tnm  fmm  m  mb  mmm  mica 
HM»A  mu  ff  aumn  m  m  m  tit  i/i 

m  %ff!%  mu  m  f\A9m  om  mm  com*  m  mm  mka 
emniociM  inwn  Amv  mi  ruim 

umi  miK  ‘V  %m\  :  m  1 0  unu  mm  xr  mucah  1  umir 

wniM  qp  omKinc  Mnm  m  mcm  im  «  m  mt 

miRMA  ruuc  MT,  MmKA  ctmmm  cui,  nn  me  vi  aQa  me  m#  um 
umMii  mm  «  uov  mr  m  m>mi  m  cum  m  m  pmai* 

mm  mn  mA  m  cam  \onmmm  cimaiA 

mmmm  mmmm  tmn  m  tMmmt  nmmi 
A%  m 


s®y 


fatr\ 


DISTRIBUTION  LIST 


Commander 

US  Army  Armaments  Research  and 
Development  Command 
ATTN;  DRDAR-FU.  LTC  Cook 
DOVER.  NJ  07001 

Defense  Documentation  Center 
Cameron  Station,  Bldg  5 
ATTN:  DDC-TCA  (12  Copies) 

Alexandria,  VA  22314 

Commander 

Harry  Diamond  Laboratories 
2800  Powder  Mill  Road 
Adclphi,  MD  30783 
ATTN;  DELHD-CO 
ATTN:  DSLHD-TD  (Dr.  Carter) 

ATTN.  DELKD-D  (Mr.  Flyer) 

ATTN:  DELHD-D-OE  (M.  Barron) 

ATTN;  DELHD-D-OE-ET  (N.  Doctor) 

ATTN:  DELHD-D-OE-ET  (R.  Johnson,  12  copies) 
ATTN:  DELHD-TIA-L  (3  Copies) 

ATTN:  Chairman,  Editorial  Committee 
ATTN:  DELHD-TIA-R 
ATTN:  DELHD-TIA-A 


